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EXECUTIVE SUMMARY

The Chemical Plant Area Foundations and Contaminated Soil Removal Work
Package420 (WP-420) was initiated to remediate contaminated areas within the WP-420
construction limits to facilitate the construction of an on-site disposal facility. Much of the
WP-420 area will be covered by the digposal facility footprint. Remediation activities included the
excavation and removal of building foundations, underground utilities, and associated
contaminated soils, '

The objective of confirmation was to ensure that contaminated areas within WP-420 were
remediated to meet the cleanup standards stated in the Record of Decision for the Remedial
Action at the Chemical Plant Area of the Weldon Spring Site (ROD) (Ref. 3). Confirmation soil
sampling methodology was developed to ensure the adequate remediation of contaminants of
concern (COCs).

The remediation and confirmation sampling process included several activities.
Components of the process mcluded characterization data review, COC identification,
confirmation pian development, contaminated materials and scil excavation, radiological walkover
surveying, confirmation sampling, field oversight, sample analysis, analytical data evaluation,
disposition package development, QA/QC review, summary of findings and conclusions, and post
remedial action report preparation.

The WP-420 area consisted of five Remedial Units (RU6 through RUJ10) which were
subdivided into confirmation units (CU). Each of the CUs was approximately 2,000 m2
{0.5 acres) in size, as determined by the Chemical Plant Area Cleanup Attainment Confirmation
Plan (Ref 5). This Post-Remedial Action Report is the third of five such reports, and summarizes
the remediation of CUs 80 through 93, which are located within RUS.

COC lists were developed for each CU using historical background information and
characterization soil sample results. COCs ideniified for RUS included Radium 226 {Ra-226),
Radim-228 (Ra-228), Thorium 230 (Th-230), Thorium 232 (Th-232), Uranium 238 (U-238),
arsenic, chromium, lead, and polychlorinated biphenyls (PCBs).

Remedial activities for each CU included the excavation of contaminated soil, radiological
walkever surveys, and confirmation soil sampling, Additional contaminated soil was excavated
and confirmation samples were coliected until preliminary results indicated that remediation
activities were completed and COC concentrations were below the cleanup standards. The CU
was then released for unrestricted use. Once final analytical results were received, the data were
compared to preliminary results to verify that the established cleanup standards were achieved.

DOEOR/21 56684 Rev 0 i
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Portions of CUs located on the western and southerm boundaries of RUB (ie., areas
located west or south of the access road), were eliminated from WP-420 remedial activities. An
Inter-Office Correspondence (IOC) detailing the decision was issued. These remaining areas
located in CLI80, CUS1, CUSB2, CUR3, CURB4, and CU87 will be addressed under a future Work
Package at a later date. In addition, both CU78 and CU79 were removed from the WP-420 Work
Package and will be addressed under another Work Package at a later date,

A summary of final analytical results for WP-420 RUS 15 presented below, The table was
generated using the data set compiled from all samples representing soils left in place.

Summary of Analytical Results for RUS in WP-420

NUMBER ALARA Number
OF Goal/ Cleanup Range of Average Greater than
Contaminant | SAMPLES Criteria Concentration Concentration ALARA
Arsenic 15 45/75 4.7-34 1 10,07 0
{mg/kg)
Chromium 15 90100 12.4-22.3 18.92 0
(mgrkg)
Lead {makg) i5 240{450 10.1-27.3 16.07 a
PCB (ma/kg) 20 {1 B5/8 0-5.8 0.58 5
Ra-226 {pCiig) 22 5.0/6.2 1.28-1.87 148 1]
Ra-228 (pCifg) 22 5.0/6.2 0.63-1.75 1.24 1]
Combinad 22 ) 5046 2 2.02-342 272 W]
Radium
Th-230 {(pCi/g) 32 5.0/6.2 0.89-5.65 1.45 1
Th-232 (pCi/g) 21 5.0:6.2 0.63-1.66 1.22 1]
L-238 (pCifg} 254 30M20 073255 4657 0

As indicated on the table, the RUS average concentration for each COC is below the
ALARA goal. For each of the 14 CUs located within RUS, COC averages were also calculated
and the conclusions are as follows. Although some individual sample concentrations are above
the ALARA goals, the average COC concentrations for each of the 14 CUs except PCBs, are
below ALARA, The average PCB concentration was above the ALARA goal at one CU, CUS6,
Based on the ALARA committee decision, the CU was unconditionally released. The average
PCB concentration for all 14 CUs are below the cleanup criteria. In addition, of the total number
of PCB samples collected, in RUS more than 50% were below the ALARA goal.

Remedial activities were completed for RUS, Based on the analvtical results presented above, all
14 CUs were released i accordance with the ¢leanup standards stated in the Chernical Plant Area
Cleanup Attainment Confirmation Plan (Ref. ).

T
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ABSTRACT

The Weldon Spring Site Remedial Action Project (WSSRAP) work package for removal
of foundations and contaminated soil from the chemical plant area (WP-420) remediated
contaminated areas to facilitate construction of an on-site disposal facility. Much of the WP-420
area will be covered by the disposal facility footprint. Remedial activities included excavating and
removing building foundations and comtaminated soil and performing radiological walkover
surveys and sampling remaining soils. Averages for contaminants of concern in each of 14
confirmation units were calculated. Although some concentrations were above the as-low-as-
reasonably-achievable (ALARA) goals, the average in each unit {except PCBs, which were above
average in one unit) was below ALARA. All 14 confirmation units were released in accordance
with the cleanup standards stated in the Chemical Plant Area Clearup Atiainment Confirmation
Plan.
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1. INTRODUCTION
1.1 Purpose

This report details the field activities and analytical results for the chemical plant area
building foundations and contaminated soils removal within Remedial Unit {RU} 8 of the Work
Package-420 area (WP-420), at the Weldon Spring. Site Remedial Action Project {WSSRAP).
WP-420 includes the removal of building foundations, underground utilities, and the associated
contaminated soils necessary prior to the construction of the on-site disposal facility. —The
tootprint of the disposal facility will cover much of the WP-420 area.

Soil characterization results from the Remedial Inestication for the Chemical Plant Area
of the Weldon Spring Site (Ref. 1), and the Supplementary Soil Sampling Plan (Ref. 2)
determined that there were areas within the WP-420 area that contained contaminant
concentrations that exceeded the cleanup standards established in the Record of Decision for
Remedial Action at the Chemical Plamt Area of the Weldon Spring Sife (ROD) (Ref. 3). The
chemical plant area building foundations and contaminated soils removal was initiated to remove
contaminated soils in excess of cleanup standards prior to construction of the on-site disposal
facility. Remediation was designed to attain ALARA goals.

1.2 Scope

This report describes the remedial activities and confirmation sampling conducted on
radiological and chemically contaminated scils within RUS of the WP-420 area. Soil confirmation
sampling was conducted in accordance with the Confirmation Sampling Plan Details for the
Chemical Flant Area Foundations and Conteaningted Soils Removal (WP-420) (Ref. 4). This
plan was developed to ensure that the Chemrical Plant Area Cleanup Attainment Confirmation
Flan (Ref. 5) objectives were accomplished, and additionally, to ensure established remediation
requirements of the ROD {Ref 3) were met.

1.3 Site Description and History

The WSSRAP is located in St. Charies County, Missouri, about 48 km (30 mi.) from
St. Louis, on {and formerly used by the 1J.S. Department of the Army (Army) as a trinitrotoluene
(TNT) and dinitrotoluene (DNT) ordnance works (Figure 1-1). The 88-ha {217 acre) chemica!
plant area 15 located about 3.2 km (2 mi.) southwest of the junction of Missouri State Route 94
and U.S. Route 40/61. The site is accessible from Missouri Route 94 and is fenced and closed to
the pubhc.

The two communities closest to the site, Weldon Spring and Weldon Spring Heights, are
located approximately 3.2 km (2 mi} east of the site and have a combined population of

DOEMR21 S45-654, Rev 1
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850 persons.  Francis Howell High School is located about | km (0.6 mile) {rom the site on the
eastern side.

In 1941, the Army acquired 7.000 ha {17,000 acres} of land in St Charles County,
Missouri. The Army constructed an ordnance facility and produced DNT and TNT explosives
from 1941 unti! 1946, By 1949, all but 310 ha (2,000 acres) were transferred to the State of
Missouri and the University of Migsouri. Most of the remaining land became the chemical plant
area of Weldon Spring and the adjacent U.S. Army Reserve and National Guard Training Area.

In May 1935, the U.S. Atomic Energy Commission {AEC) acquired 83 ha (205 acres) to
construct a uranium feed materials plant. The AEC operated the uranium feed materials plant
from 1957 to 1966 within the WSSRAP area. During its operation, uranium and thorium ore
concentrates were processed, which led to the contaminated soils found within the WP-420 area.
Radioactive and chemical wastes were disposed of at the site during this period. The radicactive
contaminants associated with the site are primarily radionuclides of the natural uranium and
Th-232 decay series. Chemical contaminants associated with the site are primarily heavy metals,
polychlerinated biphenyls (PCBs) and polynuclear aromatic hydrocarbons (PAHS).

The Army reacquired the chemtical plant property in 1967 and began decontamination and
dismantlement operations in order to construct a herbicide facility. The project was canceled m
1969 before herbicide production was initiated. In 1985, the Army transferred responsibility over
to the U.8. Department of Energy (DOE), successor to the AEC. The DOE initiated a series of
interim response actions starting in 1986 to control and mitigate releases to the environment. The
chemical plant area was included in the National Priorities List (NPL) in 1989, The Chemical
Pant ROD (Ref. 3) was signed in 1993 Building dismantlement also began in 1992 and
continued through 1994,  Building foundations and contaminated soil were removed during
1996/1997, as part of Work Package 420.

The WP-42Q area is located within the eastern portion of the site. There are five work
zenes within this work package and each zone has been assigned an RU. The WP-420 area
consisted of five RUs: RU&, RU7, RUS, RUS, and RU1G (Work Zones 1-5, respectively). The
five RUs are depicted i Figure 1-2,

L4 Remediation and Confirmation Process

This report details the activities conducted to remediate RU8 (CU78 through C1JS3),
Remediation consisted of removal of building foundations, underground utilities, and the
associated contaminated soils. Following the remediation activities, confirmation samples were
coilected to ensure contamnated materials had been removed.

DOE/ORIZIS45-634, Rev.D 2
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The entire remediation and confirmation process included: characterization data review,
contaminants of concern (COC) identification, confirmation plan development, pre-excavation
activities, soil excavation, structures removal, radiclogical walkover surveys, confirmation
sampling, oversight activities, sample analysis, analytical data review, quality assurance/quality
control {QA/QC) review, completing disposition forms, summary of findings, and conclusions for
the post-remedial action reports.

Removal of chemical plant area foundations and contaminated soils was conducted in
accordance with the WP-420 Foundations and Contaminated Soils Removal Subcontract {Ref, 8),
The confirmation sampling process was conducted in accordance with the Chemical Plant Area
Clecmup Attainment Confirmation Plan (Ref. 5), to document the attainment of cleanup
standards set forth in the Record of Decision for Remedial Activn ot the Chemical Plant Area of
the Weldon Spring Site (ROD) (Ref. 3). The walkovers and sampling details are presented in the
Confirmation  Sampling:  Plan Details for the Chemical Plant Area Foundations and
Contaminated Soils Removal (WP-420) (Ref 4). Sections 3, 4, and 5 describe in detail the
remediation and confirmation processes.

DOEMRZ1548-5B4, Rav.0 5
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2. PRE-REMEDIATION ACTIVITIES
2.1 Review of Characterization Data

Contaminants of concern (COC) were determined for each CU by reviewing historical
information and characterization results. Historical information consisted of gathering available
information regarding building use, and process utility lines. Tn many CUs, areas that were
located beneath the building footprints had limited soil characterization data due to the presence
of conerete slabs and foundations. These areas therefore required an alternate method to identify
potential COCs. The first step was to review the waste management characterization data from
samples collected from the sumps of each building. This information, along with the available soil
characterization data, was then combined with the historical process information and waste
management practices for each building. This method was designed as a conservative approach to
developing a COC list for CUs that have limited characterization data. The full process used for
determining COCs is detailed in the Confirmation Sampling Plon Details For The Chemical
Flant Area Foundations end Contaminaied Soils Removal (WP-420) (Ref 4).

2.2 Contaminants of Concern

COCs were identified from the review of the historical information and characterization
data for each of the 14 CUs. COC lists were also developed for sanitary sewer and process utility
lines located within some CUs. These COC lists were based on the type of utility line and the
COC list identified for that specific CU. Other utilities including potable and fire water lines,
electrical lines, and communication lines, were present in some CUs, but were not specifically
targeted based on process knowledge. Radiological COCs present at RU3 inchude: Radium 226
(Ra-226), Radium 228 {Ra-228), Thorium 230 (Th-230), Thorium 232 (Th-232), and
Uranium 238 (U-238). Organic COCs present at RUS included: polychlorinated biphenyls
(PCBs). Inorganic COCs present at RUS included: arsenic, chromium, and lead. The specific
COC hsts and the associated analytical results for each CU are presented in Section 5,

2.3 Data Quality Objectives

Data Quakty Objectives (DQOs} were identified to specify and ensure quality data would
support the decision making process throughout remedial activities, including the confirmation
process. Confirmation DQOs were developed for sampling and analyzing soils during remediation
and for the subsequent data evaluation. The DQOs were designed to make statistically defensible
decisions regarding attainment of cleanup standards. Sampling and analytical programs for the
WP-420 area were designed in accordance to DQOs stated in the Chemical Plant Areq Cleanup
Attainment Confirmation Plan (Ref. 5),

BOE/ORIZ1548-684, Rev.d 6
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2.4 Cleanup Standards

The objective of the U.S. Department of Energy’s (DOE) as low as reasonably achievable
{ALARA} process is to reasonably reduce exposures and risks associated with residual
contamination (Ref. 5}. The Chemical Plant Area ROD (Ref. 3) established two different sets of
cleanup standards; risked-based cleanup cntenia and ALARA goals. The ROD states that it is
expected that contarmnant levels remaining in the soil across the site after remediation will range
between the cleanup criteria and the ALARA goals, reaching the goals in most cases (Ref 3).
Remedial activities for RUS (and all of WP-420) were designed to remove soil where the COC
concentrations were present above ALARA goals. Table 2-1 summarizes the cleanup criteria and
ALARA goals established in the ROD.

Throughout remedial activities at RUB, COC congentrations were evaluated with the
ALARA process. The COC concentration was first applied to the ALARA goal. Tf the COC
concentration was above the ALARA goal, the concentration was compared to the risked-based
cleanup cnterfa. The two sets of cleanup standards were applied at two different stages of the
cleanup confirmation process discussed below.

2.5 Confirmation Process

The confirmation process was used to determine, under the remedial guidelines, whether
remediation activities had achieved the cleanup standards using the ALARA process. Figure 2-1
shows the confirmation process for remedial activities. The decision making process was
developed to specify how the data would be evaluated within the confirmation process. To
facilitate this data evaluation, the decision making process was implemented at two stages of the
confirmation process.

In the first stage, the decision making process was applied to a specific sample location
located within a given CU. The decision making process was refined throughout the remedial
activities at the WP-420 area to provide systematic steps to determine the need for further
remediation of contaminated areas.

In the second stage, the decision making process was applied to a CU as a whole and was
specific to a group of sample locations. This was completed to meet project DQOs and the
cleanup standards, and to evaluate whether a CU area had been remediated to the extent required
by the ROD.

2.3.1 Decision Making Process

The decision making process consisted of four steps that were utilized to determine
whether a specific contaminated area {either sample location or a CU) would require further

DOE/ORZ1548-684, Rev.D 7
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TABLE 2-1  Radlonuclide and Chemicat Contaminant Cleanup Standards
SURFACE™ SUBSURFACE™

RADIONUCLIDE {pCi/g) ALARA CRITERIA ALARA CRITERIA
Radium-226°" 5.0 6.2 5.0 16.2
Radium-228>" 5.0 5.2 5.0 16.2
Therum-230% 5.0 6.2 5.0 16.2
Thorium-232" 5.0 6.2 5.0 18.2
Uranium-238 30.0 120 30 120
Chemical {masky)
Arsenic 45 75 75 750
Chromiumn ftotal) g0 110 110 1,110
Chramiurm [} ad 100 100 1,000
Lead 240 450 450 4,500
Thallium 16 20 20 200
PAHs™ .44 5.6 5.6 56
PCRsY 0.65 8 8 80
TNT 14 140 140 1,400

™ If both Th-230 and Ra-226, or both Th-232 and Ra-228, are present and not in secular equilibrium,
the cleanup critarion applies for the radicnuclide with the higher concentration.

(bl

Al iocations where both Ra-226 and Ra-228 are present, the cleanup criterion of 6.2 pCifg
{including background) in the top 15 cm (6 in.} of soll, and 46.2 pCi/g fincluding background) in
each 15-cm {§-in.) layer of sail more than 15 cm {E in.) below the surface, applies to the sum of the

concerdrations of these two radionuctides,

(e

column.
[d}

e

M Aroclor 1248, Aroclor 1254, Aroclar 1280.

Source:
Weldon Spring

Site (Ref. 3)

Values lisled for surface soils apply to contamination within the upper 15 cm (8 in.) of the soil
Values for subsurface apply to contamination in soils below 15 cm (8 in.), unless gtherwise noted.

Benzi{a)anthracene, benzofbifluoranthene, benzu{k}ﬂuaranthene benzo(a)pyrene, chrysena, and
ideno(,2.3-cd)pyrene.

Record of Decision for Remedial Action af the Chemical Plant Arca of the

remediation. The first three steps, part of Stage 1, were applied to specific sample locations
which had resuits greater than criteria. The fourth step, part of Stage 2, was applied to an entire
CU, in instances where the preliminary analytical results indicated a COC concentration was
above the ALARA goals. The four steps are discussed in detail below and will be referenced in
the CU discussions presented in Section 5.

OOE/OR21548-524, Rav.0
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1

2.

I a given COC concentration (in a hot spot area of any given size} was above three times
the cleanup criteria, the area was further remediated and resampled,

If a given COC concentration (in a hot spot area greater than 25 m® (270 %) in size)
ranged between criteria and three times criteria, the area was further remediated and
resampiled.

If a given COC concentration {in a hot spot area less than 25 m® (270 ft*) in size) was
between the cleanup criteria and three times the cleanup criteria, the following formula
was used to determine the acceptable concentration for the COC,

Maximum Concentration = {Cleanup Criteria) x {100/A)'*
Where: A = area of hot spot in square meters (m?),

If the COC sample concentration was above the maximum conceniration, the area was
further remediated and resampled. [If the COC sample conceniration was below the
maximum concentration, the soil was left in place and no further remediation was
conducted.

The fourth step was applied to a specific COC concentration over the entire CU. If an
average concentration of a COC within a CU was greater than ALARA  the issue went
before the ALARA commitiee for a decision ruling, Factors considered in the decision
ruling included: the percentage of confirmation results to date that were less than, or
greater than the ALARA goal, location, cost of further remediation, etc. Based on these
factors, the ALARA committee determined whether additional remediation was required.

Contaminant levels remaining in soils across the site after remediation are expected to

range between the ALARA goal and cleanup criteria, reaching the goals in most cases.

DOE/MRZ1 54B-604, Rav.0 9
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3. REMEDIAL PROGRAM ACTIVITIES
3.1 Pre-Excavation Activities

Throughout RUS remediation activities, water management was required that included
surface water control and field dewatering of excavations. Surface water was prevented from
entering the area using berms and ditches. Surface water run-off within RUS was routed to
established site water management facilities. Water entering excavations from precipitation events
and infiltration was pumped to designated excavations serving as interim retention basins, This
water was then sampled for total uranium. After review of sample results, these excavations were
then dewatered and the water directed to the appropriate site facility depending on the total
uranium concentration.

3.1 Excavation Activities

Process and non-process building foundations, underground utilities and storage tanks,
miscellaneous surface and subsurface features, and soil were excavated during field activities. The
majority of these materials were removed because of contamination, Additional removal of
facilities was necessary to support subsequent disposal cell construction. After the initial
excavations were completed, radiological walkover surveys were conducted to evaluate the need
for additional excavation. Walkover surveys were conducted using 2 5 cm by 5 cm (2 in. x 2 in.)
sodium jodide (Nal) scintillation detector, When radiological walkover surveys indicated no
additional excavation was needed (i.e., no radicactivity levels exceeding 1.5 times the background
level), the area was released for confirmation sampling.

Confirmation results were then reviewed and additional excavation and confirmation
sampling was conducted in hot spot areas if necessary. Additional excavation and sampling
continued until sample results indicated the cleanup standards were achieved. After achieving the
ROD cleanup standards, a Disposition Form was completed using preliminary analytical results.
The Digposition Form was reviewed and signed by project personnel. The CU was then released
for unrestricted use.

3.3 Contaminated Materials Management

Contaminated materials removed during remediation activities were segregated and then
transported to the appropriate storage area; APSA, MSA, TSA or Building 434, Thege
contaminated materials will eventually be placed into the on site disposal facility in accordance
with the Record of Decision (ROD} (Ref 3).

DOEMIR!21 548684, Rev. 11
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3.4 Post Excavation Activities

After a CU was refeased with a reviewed and signed Disposition Form, the CU was
released to the subcontractor for unrestricted activities, The underlying unsuitable soils were
excavaied down to the top of the Ferrelview Formation (i.e., native soil) as determined by visual
observation and backfilled with as needed with soil suitable for construction to design grade in
preparation for the construction of the on-site disposal facility.

DOEIOR 21 S4E-684, Rev.0 i 12
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4. REMEDIAL ACTIVITIES
4.1 Field Activities

Field activities completed during remedial activities were condueted in accordance with
procedures stated in the Confirmation Sampling Plan Details for the Chemical Plant Area
Foundations ad Contaminated Soils Removal WP-20 (Ref 4). Field activities were conducted
to perform and document sampling objectives within the Chemical Phkont Area Cleanup
Aftcinment Confirmation Plan (Ref. 3) while achieving the cleanup standards. All remedial
action surveys, sampling, and data review were conducted and documented in accordance with
Weldon Spring Site Remedial Action Project (WSSRAP) Environmental Safety and Health
(ES&H) procedures and instructions. The applicable procedures are included in Section 8.2.

4.1.1 Walkover Surveys

Radiological walkover surveys were conducted after excavation activities to determine
whether adequate cleanup of radiological materials had been completed. Walkover surveys were
conducted using a 5 cm by 5 cm (2 in. x 2 in) sodium iodide (Nal) scintillation detector. Each
confirmation unit (CU) was surveyed using radicactivity levels above 1.5 times the background
concentrations (of gamma emitting radioactivity) as a general guideline (Ref. 5). Background
radioactivity readings were collected each day at the background location at the Weldon Spring
site flagpole. The background reading was recorded in counts per minute (cpm) and used for
walkover surveys conducted that day. Tn areas within close proximity to the raffinate pits, lead
shielding was added to the detector’s sides to reduce the interfering gamma radiation levels given
off by the raffinate pits. The bottom of the detector remained unshielded to give an adequate
measurement of the surface directly beneath the detector. 1n cases when a shielded detector was
used, the corresponding background reading was alsae taken with a shielded detector, There was
one CU where even the shielded detector did not adeguately reduce the nearby gamma
interferences. In this instance, informational sample were collected to see if the CU was ready to
be confirmed. :

Field walkover surveys were conducted within each CU.  Walkover surveys where no
levels of radicactivity exceeded 1.5 x background levels were documented on a Walkover Survey
Results Form.  Areas exceeding 1.5 times the background level were further excavated until
survey results showed no levels above 1.5 times background. Final survey results for each CU are
included in Section 5. Radiation Survey Forms for WP-420 are presented in Appendix B.

DOE/QRIZ1545-684, Rev.0 13
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4.1.2 Soil Sampling

After the walkovers were completed and documented, soil sampling was conducted within
each CL! as part of the confirmation process. This process includes several categories of soil
samples, such as hot spot, resample, and confirmation samples.

Soil samples locations were chosen based upon a 10 m by 10 m (31 ft x 31 ft) grid.
Samples were collected at every node (grid intersection) and some center points. The soil
sampling locations for each CU are presented in Appendix A. Node samples are denoted with a -
§" and center pont samples are denoted with a *-C’. Sample locations were relocated in the event
the orginal location was not practical or safe. Sampie locations that were moved more than
1.8 m {5 ft} were resurveyed.

Altematively, sampie locations were placed every 10 m (31 ) along utilities (buried
sanitary sewer and process lines only) except when existing grid sample locations lie within 1.8 m
(5 1t} of a utility line. In these cases, the existing sample location was offset up to 1.8 m (5 #t) to
include the area within the utility line corrider.

Analytical suites for each CU were dependent upon the COC list developed from historical
information and characterization sample results. If results from these confirmation samples
indicated contaminants in the CU met the cleanup standards as presented in the Attainment Plan,
no further remediation was conducted and the CU could be released. A Disposition Form was
completed and the CU released back to the subcontractor.

Alternatively, if the confirmation results indicated the cleanup standards were not met,
additional walkovers and/or sampling were conducted to delineate the area of contamination.
These hot spot samples were designated by the suffix ‘-HS.” Tfthe hot spot sample resuits and/or
walkover surveys determined that the area exceeded the hot spot rule {presented in Section 2.5),
then additional excavation was required. Additional confirmation samples were then collected
and designated with the suffix ‘-RS” which designates a resample. Once the cleanup standards
were met, a Disposition Form was completed and the C1] released back to the subcontractor.
The Disposition Forms for each CU are presented in Appendix C.

4.2 Laboratory Activities

Subcontracted off-site laboratories that performed analyses for the WP-420 remediation
activities used Contract Laboratory Program (CLP) methodologies. Laboratory activities were
conducted in accordance with Project Management Contractor Quality Assurance Program
(Ref. 6) and Environmental Ouality Assurance Project Plan (EQAJP) (Ref. 7). Appendix D
contains the final analytical results from each CU within RUS. Preliminary and final analytical
data were reviewed upon receipt from the laboratory.

DOE/OR/21543.684, Rev. _ 14
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4.3 Radiological Contaminants

Radiological scil samples were collected for Ra-226, Ra-228, Th-230, Th-232, and
U-238. Most radiological samples were analyzed by the on-site laboratory, however, overflow
samples and a portion of Th-230 samples were sent to an off-site laboratory. Preliminary
estimated Ra-226 results were used to release CUs. In addition, because Th-232 is in secular
equiibrium with Ra-228, the concentrations are considered essentially the same. Both of the
issues are further explained in [OC’s included in Appendix E.

4.3.1 Chemical Contaminants

Chemical soil samples were collected for the following organic and inorganic chemical
analyses. three polychlorinated biphenyls (PCBs), arsemic, chromium, and lead. All samples
collected were analyzed by off-site laboratories.

4.4 Verification Activities

The Oak Ridge Tnstitute for Science and Education {ORISE) was contracted by the
U.S. Department of Energy (DOE) to verify soil confirmation sampling in the chemical plant area
of the Weldon Spring site.  Verification activities included independent walkover radiological
surveys and the collection and analysis of soil samples to verify proper disposition of CUs. Field
verification activities were conducted in accordance with ORISE's Final Survey Plan (Ref 9). A
table summarizing ORISE hot spot information is presented in Appendix F.

4.4.1 Walkover Surveys

ORISE conducted independent walkover radiological surveys in areas that had been
confirmed. Walkover surveys were conducted using a 2.5 em by 2.5 om (1 in. x 1 in.} sodium
_ iodide (Nal) scintillation detector. Walkover surveys were conducted to verify field results
obtained by WSSRAP personnel.

4.4.2 Soil Sampling
ORISE conducted independent collection and analyses of soil samples. Soil samples were

collected at random locations and from areas identified by walkover surveys. Scil sampling was
conducted to alse verify proper disposition of the CUs.

DOE/ORIZ1545-534, Rav 0 15
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4.4.3 VYerification of WP420 Documentation

All ORISE verification and audit activities have been completed. A final verification letter
will be prepared by ORISE when the Project Management Contractor’s (PMC) Post Remedial
Action Report for WP-420 (RUS8) is finalized. The ORISE letter will contain verification
walkover surveys and soil sampling results. The letter also presents verification that the remedial
action objectives were achieved.

DOE/ORZ 1549884, Rav.0 16
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5. CONFIRMATION UNIT RESULTS SUMMARY

The following section includes the confirmation unit (CUY) analytical results summary for
the 14 CUs that are located within RU8 of the WP-420 area. Each summary was generated from
data collected during the remediation activities. Each summary includes the location of the CU, a
list of COCs, a general discussion of the remedial activities, walkover survey results, a
companson of preliminary and final analytical results, hot spot summary if applicable, and the
dates when the CU was released for unrestricied use. '

Preliminary data are the initial results immediately available from the laboratory and are
subject to change. Finai data are the fully reviewed results of the analyses performed. For
chemical anaiyses, the preliminary data and the final data usually remain the same, while
radiological data usually change. The reason for this change is due to the fact that analytical
methods for some parameters require additional time following homogenization for the regrowth
of daughter products, such as is the case for Ra-226.

Tables contained in this section summarnize data collected from each CU following the
excavation of contaminated materials. Mot all data are contained in the tables, excluded are data
from hot spot areas where further excavation was required. The tables were compiled using only
the data collected that ensured remediation was complete and represent the soils remaining in
place after the confirmation unit was released.

Hot spot data and additional information for each CU are contained in the following
Appendixes. Sample Location Maps are presented in Appendix A Radiation Survey Forms
WP-420 are presented in Appendix B. Disposition Forms are presented in Appendix C.
Complete analytical results are presented in Appendix D (including hot spot data collected prior
to additional remediation). [Inter-Office Correspondences are included in Appendix E. A
surnmary table of Oak Ridge Institute for Science and Education (ORTSE) verification results is
presented in Appendix F,

Apparent discrepancies may occur between the number of sample locations in each CU
and the number of samples presented in the analytical summary tables {Section 5.2 through 5.15).
This is due to the fact that not all locations were sampled for all parameters.

Appendix C contains the disposition forms which used preliminary data. The preliminary
data in some cases may differ from the final data presented in Appendix D. These differences may
be due to laboratory transcription or reporting errors, which are not corrected until being verified
and reviewed. As mentioned earlier Ra-226 preliminary and final data will always differ. The
preliminary result is a conservative estimated concentration. The final result is after the necessary
radon in-growth period. In most cases, the final result is less than the preliminary results.

DOEMIR21548-884, Rev 0 17
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5.1 Confirmation Unit Alterations

During WP-420 activities, changes were made to CU boundaries in RU8. The western
boundaries of the following Cls were moved to the east: CU82, CUR3, CUS4, and CUS7. The
southern boundaries of the following CUs were moved to the north: CUS0, and CU81. CU78
and CU79 were eliminated as part of the WP-420 activities and will be confirmed, along with the
other deleted areas, at a Jater date. Changes regarding the boundaries were made in response to
the construction of the road used during remedial activities and the location of the interceptor
trench along the eastern side of Raffinate Pit 3. An IOC documenting the changes to RUB was
issued and is included in Appendix E. Figure 1-2 also reflects the CU boundary changes,

3.2 Confirmation Unit 80

Confirmation Unit 80 is located in the southeast corner of RUR. The COCs identified for
CUS80 include U-238, Th-230, Th-232, Ra-226, Ra-228, arsenic, chromium, lead, and PCBs.
Utility lines were also removed and confirmation samples were collected. Confirmation Unit 80
was released to the PMC on October 1, 1996 by the subcontractor for confirmation sampling.
This CU i3 being released as a full CU, although the boundaries have been changed. (The remaining
area is no longer being confirmed under the WP-420 activities, and will be confirmed under another
Work Package, at a later date).

The Nal background reading collected for CUS0 was 10,000 cpm (unshielded). All of the
final radioactivity levels were less than 1.5 times the background level. The walkover surveys for
this CU were conducted on October 1 and October 4, 1996

Confirmation soil samples were collected at 17 designated locations (see Figure A-1,
Appendix A} Three of the predetermined grid sample locations fell within a utility corridor. No
additional utility sample locations were added. Table 5-1 presents sample totals, and
concentration ranges and averages for the preliminary and final analytical results.

No hot spot areas were identified from sample results, therefore, no additional soil
excavation was required. No deviations from the sampling plan occurred at CUS0.

Review of the final analytical results supports the preliminary results indicating remedial
activities have been completed. The final results meet the cleanup standards as detailed in the
Chemical Plant Avea Cleanup Attaimment Confirmation Plan (Ref 5).  After the walkover
survey, soil sampiing, and remediation activities were completed, Disposition Forms were
reviewed and signed. Confirmation Unit 80 was released hack to the subcontractor for
unrestricted use on October 21, 1996

DOE/CRZ1 543604, Ray 18
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TABLE 51 Confirmation Unit 80 Analytical Results Surmmary

Contaminant Prellminary Results Final Results
MNo. Of No. of
Samples Samplas
Mo, of : Above No, of Above
Samples | Range |Average | ALARA | Samples | Range | Average | ALARA
Arsanic
{mg/kg) 3 73-341 16.57 0 3 T334 16.57 0
Chromium
{ma/ka) 3 13.4-16.7 | 15233 0 3 13.4-16.7| 15.33 0
Lead
{mg/ka) 3 10.1-18.5{ 13.70 0 3 10.1-18.5| 13.70 0
PCEB

{markg) 3 0-028 | 0.09 0 3 0-0.28 | 0.09 0
Radium 226

{pCi/g) 3 247-275 2.85 0 3 1.351.5 1.42 )
Radium 228

{pCifg) 3 1.03-1.29 1.21 0 3 0.63-1.52| 106 f
RazZ26/Ra223

{pCifg) 3 3.78-3.84 2.86 ¢ 3 2.04-302| 248 4]
Thorium 230 '

(pCig) 5 1.05-1.39 | 1.16 0 5 105138 1.18 0
Thorium 232

{pCilg) See Radium 228 Results See Radium 228 Results
Urantum 238

{prCHg} 17 1. 43-15.83 4.34 Q 17 1.43-158| 4.11 0

5.3 Confirmation Unit 81

Confirmation Unit 81 is located in the southeast corner of RUS. The COCs identified for
CUSBIT include U-238, Ra-226, and Ra-228. There were no utility cormridors located within this
CU. Confirmation Unit 81 was released to the PMC on October 3, 1996 by the subcontractor for
confirmation sampling. This CU is being released as a full CU, although the houndaries have been
changed. (The remaining area is no longer being confirmed under the WP—420 activities, and will be
confirmed under another Work Package, at a later date).

The Nal background readings collected for CUS1 ranged between 9,400 (unshiglded) and
12,000 (unshielded) cpm.  All of the final radioactivity levels were less than 1.5 times the
background levels. The walkover surveys for this CU were completed on October 3, 1996

DOE/DRIZ1548 654, Rey.O 19
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Confimmation soil samples were collected at 29 designated locations (see Figure A-2,
Appendix A). Table 5-2 presents sample totals, and concentration ranges and averages for the
preliminary and final analytical results,

TABLE 5-2 Confirmation Unit 81 Analytical Resulis Summary

Contaminant Preliminary Results Final Results _
' No. of No. of
Samples Samples
No, of Above No. of Above
Samples | Range |Average ) ALARA | Samples | Range Average| ALARA
Radium 228
{pCi/g) 1 263 263 0 1 1.329 1.39 0
Radium 228
{pCifg) 1 1.22 1.22 o 1 0.83 0.563 0
Ra226/Ra228
(pCifg) 1 3.85 3.85 0 1 2.02 2.02 ¥
Uranium 238
{pCifg) 28 1.25-23.07| 9.22 0 24 0.73-23.1| B8589 ]

One U-238 hot spot area was identified from the sample results at sample location
SC-08105-5. The U-238 concentration was above the cleanup criteria.  The hot spot area was
remediated, additional scil excavation was conducted, and resamples were collected. The
analytical resample result indicated that the 1-238 resample concentration was below ALARA.
The resample result, identified as SC-08105-S-RS, can be found in Appendix D.

Review of the final analytical results supports the preliminary results indicating remedial
activities have been completed. The final results meet the cleanup standards as detailed in the
Chemical Plant Area Cleanup Attainment Confirmation Plan (Ref. 5). After the walkover survey,
soil sampling, and remediation activities were completed, Disposition Forms were reviewed and
signed.  Confirmation Unit 81 was released back to the subcontractor for unrestricted use an
October 21, 1996,

5.4 Confirmation Unit 82

Confirmation Unit 82 is Jocated in the southwest comer of RUS. The only COC identified
for CUB2 was 1J-238. There were no utility cormiders located within this CU. Confirmation Unit
82 was released to the PMC on September 11, 1996 by the subcontractor for confirmation
sammplmg.  This CU is being released as a full CU, although the boundaries have been changed.
{The remaimng area s no longer being confirmed under the WP-42¢ activities, and will be
confirmed under another Work Package, at a later date ).

DOEQRIZ1S48 684, Rev.0 20
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The Nal background readings collected for CUS2 ranged between 5,800 (shielded) and
6,000 (shielded) cpm. All of the final radioactivity levels were less than 1.5 times the background
levels. The walkover surveys for this CU were completed on September 11, 1994,

Confirmation soil samples were collected at 8 designated locations (see Figure A-3,
Appendix A} Table 5-3 presents sample totals, and concentration ranges and averages for the
preliminary and final analytical results.

TABLE 5-3 Confirmation Unit 82 Analytical Results Summary

Contaminant Freliminary Results Final Results
MNa. of No. of
Samples Samples
No. of Abhove No, of Above
Samples | Range |Avorage | ALARA | Samples | Range | Average | ALARA
Uranium 238
{pCifg) g 1.52-3 66 2.21 0 -] 1.52-3.66] 2.21 a

No hot spot areas were identified from sample results, therefore, no additional soil
excavation was required.

Review of the final analytical results supports the preliminary results indicating remedial activities
have been completed. The final results meet the cleanup standards as detailed in the Chemical
Plant Area Cleanup Attainment Confirmation Plan (Ref 5). After the walkover survey, soil
samplng, and remediation activities were completed, Dispesition Forms were reviewed and
signed. Confimation Unit 82 was released back to the subcontractor for unrestricted use on
September 17, 1994

5.5 Confirmation Unit 83

Confirmation Unit 83 is located on the western boundary of RUS. The only £OC
identified for CUR3 was U-238, There were no utility corridors located within this CU.
Confirmation Unit 83 was released to the PMC on September 11, 1996 by the subcontractor for
confirmation sampling. This CU is being released as a full CU, although the boundaries have been
changed. (The remaining area is no longer being confirmed under the WP-420 activities, and will
be confirmed under another Work Package, at a later date).

The Nal background readings collected for CUB3 ranged between 5,800 {shielded) and
6,000 (shielded) cpm. All of the final radicactivity levels were less than 1.5 times the background
levels. The walkover surveys for this CUf were completed on September 11, 1996,

DOEOR1S48 634, Revd 21
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Confirmation sail samples were collected at 10 designated locations (see Figure A-4,
Appendix A). Table 54 presents sample totals, and concentration ranges and averages for the
prefiminary and final analytical results,

No hot spot areas were identified from sample results, therefore, no additional soil
excavation was required. No deviations from the sampling plan occurred at CUR3,

TABLE 5-4 Confirmation Unit 83 Analytical Rasuits Summary

Contaminant Preliminary Results Final Resulis
i No. of Mo, of
Samples Samples
No. of Ahove MNo. of Above
Samples | Range | Averags | ALARA | Samples Range | Average | ALARA
Uranium 238 :
fpCifg) 10 1.76-5.217 3.12 0 10 1.78-5.21| 312 0

Review of the final analytical results supports the preliminary results indicating remedial
activities have been completed, The final results meet the cleanup standards as detaited in the
Chemical Flant Area Cleanup Attainment Confirmation Plan (Ref 5).  After the walkover
survey, soil sampling, and remediation activities were completed, Disposition Forms were
reviewed and signed. Confirmation Unit 83 was released back to the subcontracter for
unrestricted use on September 17, 1996

5.6 Confirmation Unit 84

Confirmation UTmt 84 is located in the northwest corner of RUS, The COCs identified for
CUS4 include 17-238 and Th-230, There were no utility corridors located within this CU.
Confirmation Unit 84 was released to the PMC on October 3, 1996 by the subcontractor for
confirmation sampling. This CU is being released as a fuil CU, although the boundaries have been
changed. (The remnaining area is no longer being confirmed under the WP-420 activities, and will
be confirmed under another Work Package, at a later date).

The Nal background readings collected for CU84 ranged between 4,000 (shielded) and
3,500 (shielded) cpm. The walkovers were conducted on October 3, 1996. Due to the close
proximity of Raffinate Pit 3, which is a relatively large low-level gamma emitting source,
walkover surveys were unsuccessfuul even with the shielded Nal detector, but final radioactivity
levels were greater than 1.5 times the background levels. Some informational soil samples were
collected in the areas with the highest gamma readings to compensate for the walkovers and
determine if confirmation samples could be collected. These results were less than ALARA,
therefore confirmation sampling could begin,
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Confirmation soil samples were collected at 26 designated locations (see Figure A-5,
Appendix A). Table 5-5 presents sample totals, and concentration ranges and averages for the
preliminary and final analytical results.

TABLE 5-5 Confirmation Unit 84 Analytical Results Summary

Contaminant Preliminary Results Final Results
No. of " No. of
Samples Samples
Na. of Ahove MNo. of Above
Samples | Range | Average ! ALARA | Sampies | Range | Average | ALARA
Tharlurn 230
{pCi/g} 10 1.12-565| 2.35 1 10 1.12-5656; 235 1
Uranium 238
{pCilg) 25 1.61-6.21 2 84 ] 25 1.51-8.21 294 i

Review of the final analytical results supports the preliminary results indicating remedial
activities have been completed. The final results meet the cleanup standards as detailed in the
Chemical Plant Area Cleanup Attainment Confirmation Plem (Ref. 5).  After the walkover
survey, $oil sampling, and remediation activities were completed, Disposition Forms were
reviewed and signed. Confirmation Unit 84 was released back to the subcontractor for
unrestricted usze on October 9, 1906, '

After the CLJ was released, ORISE identified two areas located within CUO84 with
elevated gamma readings during their walkover surveys. The first area, located near SC-08414-8,
was sampled and results were less than crteria. No additional excavation was required. The
second area, located near SC-08419-5, was sampled and results were greater than three times
criteria.  After excavation, field instrument readings remained elevated, therefore 4 additional
samples were collected. U-238 and Th-230 sample results remained elevated and additional
excavation was conducted. During excavation, it was determined that this area was part of an old
drainage. Therefore, in order to determine if this was an isolated case, a test pit {2 m by 2 m by
Im) (6.2 ft x 6.2 ft x 3.1 ft} was dug approxamately 3 to 4 m (10 to 14 #t} to the east of the
original area.

Due to continued elevated readings, the hot spot area was no longer considered an
isolated case. A decision was made by the ALARA committee to continue excavating test pits
along this drainage every 15m (50 feet) to determine the extent of contamination. Excavation
continued 30m (100 feet) east of the test pit at which point the meter readings were background.
The last test pit was located in CU089. Five confirmation soil samples were then collected every
10 m (31 1) along the excavated portion of the drainage {using the procedure for sampling utiliry
corridors) and analyzed for radiological COCs. Samples were identified as SC-08401-U,
SC-08402-U, SC-08403-U7, SC-08901-U, and SC-08902-U. Results for these five samples
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indicated concentrations were below ALARA. An IOC detailing this hot spot area is included in
Appendix E. These results did not change the origimal disposition of either CU.

&£7 Confirmation Tnit 85

Confirmation Unit 85 is located in the central portion of RUE. The only COC identified
for CURS was 1U-238, There were no utility corridors located within this CU.  Confirmation Unit
85 was released to the PMC in September 1996 by the subcontractor for confirmation sampling.
This CU was released in two stages, a partial area release and the remainder area release. The
final Disposition Form is inclusive of both areas.

The Nal background readings collected for CUSS ranged between 5,800 (shielded) and
6,000 (shiclded) cpm. All of the final radioactivity levels were less than 1.5 times the background
levels. The walkaver surveys for this CU were completed on September 11, 1996

Confirmation soil samples were collected at 30 designated locations (see Figure A-6,
Appendix A). Table 5-6 presents sample totals, and concentration ranges and averages for the
preliminary and final analvtical results,

TABLE 5-6 Confirmation Linit 85 Analytical Results Summary

Contaminant Preliminary Results Final Results
No. of Na, of
Samples Samples
No. of Above No. of Above
Samples | Range | Average | ALARA | Sampies | Range | Average | ALARA
Uranium 238
(pCifg) 30 166-832| 319 0 an 1.66-8.32| 3.19 0

No hot spot areas were identified from sample results, therefore no additional seil
excavation was required.

Review of the final analytical results supports the preliminary results indicating remedial
activities have been completed. The final results meet the cleanup standards as detailed in the
Chemical Plont Area Cleemup Attainment Confirmation Plan (Ref. 5). After the walkover
survey, soil sampling, and remediation activities were completed, Disposition Forms were
reviewed and signed. Confirmation Unit 85 was released back to the subcontractor for
unrestricted use on September 13, 1996,

After the CU was released, QORISE identified a hot spot area located on the border of
CUBS5 and CUSO during their walkover survey. The initial hot spot area had an approximate size
measuring ! m by 1 m (3.1 ft x 3.1 fi) and was north of sample 1D SC-08004-§. No sampies
DOEIOR/21548-654, Rey.0 24
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were collected based on the visible yellowcake observed. This area was fiurther excavated and
surveyed until readings were less than 1.5 times background. A sample was collected
(5C-08004-5-R501) and results were less than ALARA.  These results are presented in
Appendix D.

5.8 Confirmation Unit 86

Confirmation Unit 86 iz located in the east-central portion of RUS. The COCs identified
for CU86 include U-238, Th-230, Ra-226, Ra-228, arsenic, chromium, iead, and PCRs. Utility
lines were also removed and confirmation samples were collected. Confirmation Unit 86 was
released to the PMC on October 3, 1996 by the subcontractor for confirmation sampling,

The Nal background readings collected for CU86 ranged between 9,400 (unshielded} and
12,000 (unshielded) cpm. All of the final radicactivity levels were less than 1.5 times ihe
background levels. The walkover surveys for this CU were completed on October 3, 1996

Confirmation soil samples were collected at 37 designated locations (see Figure A-7,
Appendix A). Table 5-7 presents sample totals, and concentration ranges and averages for the
preliminary and final analytical results.

TABLE 57 Confirmation Unit 86 Analytical Results Summary

Contaminant Preliminary Results Final Results
MNo. of No. of
Samples Samples
No. of Above MNo. of Above
Samples | Range |Average | ALARA | Samples | Ran ge | Average | ALARA
Arsenic
{mg/kg) 6 5.4-34.1 11.43 ] 5] 5.4-34.1 11.43 0
Chromium
{markg) 5] 12.4-17.2 14.77 0 B 12.4-17.2] 1477 1]
Lead
{mgﬁg} 5] 10.6-20.5 14.37 1] 8 10.6-20.5]| 14 57 1]
FCB
{mgfkg) 11 D-5.8 1.06 5 11 0-58 1.08 3
Radium 226
(pCifg) & 23225 | 242 0 8 13157 | 148 0
Radium 228
{pii/g) L 1.03-1.41 1.28 D g 083-1.49 1.10 0
Raz226/Ra228
{pCiJ’g} 6 35388 3 68 0 5] 2.02-3.02 2.56 0
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TABLE 5-7  Confirmation Unit 86 Analytical Results Summary (Continued)

Preliminary Results Final Results
No. of No. of
Sampies Samples
No. of . Above No. of Abova

Contaminants| Samptes | Range | Average | ALARA | Samples | Range | Average | ALARA
Thorium 220

{pCi/g) <] 0.91-1.3§ 1.07 0 G 0.81-1.39] 1.0V 1]
Uranium 238
{pCifg}_ 36 1.58-23.07 8.30 0 36 0.73-231 aT 0

One U-238 hot spot area was identified from sample results at SC-08105-8 which
exceeded criteria. The area was further excavated and resampled (8C-081065-8-RS). The U-238
resample result was less than ALARA,

Because the PCB average concentration for CUS6 was above ALARA the ALARA
committee met. Based on the total percentage of sample results below ALARA collected to date
{i.e. more than 50% of the samples were less than ALARA), the CU was released and no
additional remediation was required.

Review of the final analytical results supports the preliminary results indicating remedial
activities have been completed. The final results meet the cleanup standards as detailed in the
Chemical Plant Avea Cleanup Attainment Confirmation Plon (Ref. 5).  After the walkover
survey, soil sampling, and remediation activities were completed, Disposition Forms were
reviewed and signed.  Confirmation Unit 86 was released back to the subcontractor for
unrestricted use on October 18, 1996,

59 ConfArmation Unit 87

Confirmation Unit 87 is located on the westem boundary of RUS. The only COC
identified for CU87 was U-238, There were no utility comidors located within this CU.
Confirmation Unit 87 was released to the PMC on September 11, 1956 by the subcontractor for
confirmation sampling. This CU is being released as a full CU, although the boundaries have been
changed. (The remaining area is no longer being confirmed under the WP-420 activities, and will be
confirmed under ancther Work Package, at a later date).

The Nal background readings collected for CUB7 ranged between 5,800 (shielded) and
6,000 (shielded) cpm. All of the final radicactivity levels were less than 1.5 times the background
levels. The walkover surveys for this CU were completed on September 11, 1996.
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Confirmation soil samples were collected at 16 designated locations {see Figure A-8,
Appendix A). Table 5-8 presenis sample totals, and concentration ranges and averages for the
preliminary and final analytical results,

TABLE 5-8 Confirmation Unit 87 Analytical Results Summary

GContaminant Preliminary Results Final Results
No. of No. of
Sampies Samples
No. of Above No, of Above
Samples | Range | Average | ALARA | Samples | Range | Average | ALARA
Uranium 238
{pCifgh 16 1.52-521| 2.35 { 16 1.52-521| 2.44 a

No hot spot areas were identified from sample results, therefore no additional soil
excavation was required. No deviations from the sampling plan occurred at CUS7.

Review of the final analytical results supports the preliminary results indicating remedial
activities have been completed. The final results meet the cleanup standards as detailed in the
Chemical Flant Area Cleamup Attaimment Confirmation Plan (Ref. 5).  After the walkover
survey, soil sampling, and remediation activities were compieted, Disposition Forms were
reviewed and signed. Confirmation Unit 87 was released back to the subcontractor for
unrestricted use on September 17, 1996,

5.10 Confirmation Unit 58

Confirmation Unit 88 is located in the central portion of RUR. The only COC identified
tor CUSS was U-238. There were no utility corndors located within this CU. Confirmation Uit 88
was released to the PMC in September 1996 by the subcontractor for cenfirmation sampling,

The Nal background readings collected for CUSB ranged between 5,300 (shielded) and
6,100 (shielded} cpm. All of the final radicactivity levels were less than 1.5 times the background
levels. The walkover surveys for this CU were completed on September 12, 1996,

Confirmation soil samples were collected at 30 designated locations (see Figure A-9,
Appendix A). Table 3-9 presents sample totals, and concentration ranges and averages for the
preliminary and final analytical results.
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TABLE 5-¢ Confirmation Unit 88 Analytical Results Summary

Contaminant Preliminary Results Final Results
Na. of No, of
Samples Samples
No. of Ahove No. of Ahove
Samples | Range | Average | ALARA | Samples | Range | Average | ALARA
Uranium 238
(poify) 30 1.61-4.28 262 0 30 1.61-428| 282 )

No hot spot areas were identified from sample resulis, therefore no additiomal soil
excavahon was required. No deviations from the sampling plan occurred at CUSS.

Review of the final analytical results supports the preliminary results indicating remedial
activities have been completed. The final results meet the cleanup standards as detaited in the
Chemical Plant Area Cleanup Attainment Confirmation Plan (Ref 5y, After the walkover
survey, soil sampling, and remediation activities were completed, Disposition Forms were
reviewed and signed. Confirmation Unit 88 was released back to the subcontractor for
unrestricted use on September 17, 1996,

5.11 Confirmation Unit 89

Confirmation Unit 89 is located in the central portion of RUS. The only COC identified
for CUSS was U-238. There were no utility comidors located within this CU, Confirmation Unit 89
was released to the PMC on September 11, 1996 by the subcontractor for confirmation sampling.

The Nal background readings collected for CUR9 ranged between 5,300 {shielded) and
6,000 (shielded) cpm. All of the final radicactivity levels were less than 1.5 times the background
levels, The walkover surveys for this C1T were completed on September 11, 1996

Confirmation soil samples were collected at 30 designated locations (see Figure A-10,
Appendix A} Table 5-10 presents sample totals, and concentration ranges and averages for the
preliminary and final analytical results.

Review of the final analytical results supports the preliminary results indicating remedial
activities have been completed. The final resuits meet the cleanup standards as detailed in the
Chemical Plant Area Cleanup Attainment Confirmation Plan (Ref. 5). After the walkover survey,
soil sampling, and remediation activities were completed, Disposition Forms were reviewed and
signed. Confirmation Unit 8% was released back to the subcontractor for unrestricted use on
September 17, 1906,
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TABLE 5-10 Confirmation Unit 89 Analytical Results Summary
Comtaminant Preliminary Results Final Results
Mo, of No. of
Samples Samples
No. of Above MNo. of Above
Samples | Range |Average | ALARA | Samples | Range | Average | ALARA
Uranium 238
{(pCifg) 30 145555 274 0 a0 1.45-556| 2.74 0

After the CU was released, ORISE identified a small hot spot area located within CUOR4
during their walkover survey. The initial hot spot area had an approximate size measuring | m by
I m{3.1ftx31f). After excavation, field instrument readings remained elevated, therefore 4
additional samples were collected. U-238 and Th-230 sample results remained elevated and
additional excavation was conducted. During the excavating, it was determined that the area was
part of an old drainage. Therefore, in order to determine if this was an isclated case, a test pit
(2mby 2mby I m){6.2ftx 62 f x 3.1 ft) was dug approximately 3 to 4 m (93 to 12.4 ) to
the east of the onginal area.

Due to continued elevated readings, the hot spot area was no longer considered an
isolated case. A decision was made by the ALARA committee, to continue excavating test pits
along this drainage every 15 m (50 feet} to determine the extent of contamination. Excavation
continued 30 m (100 feet) east of the test pit at which point the meter readings were backaround.
The last test pit was located in CU089. Five confirmation soil samples were then collected every
10 m (31 ft) along the excavated portion of the drainage (using the procedure for sampling utility
corndors) and analyzed for radiological contaminants of concern, Samples were identified as
SC-08401-1, SC-08402-U, SC-08403-U, SC-08901-U, and SC-08%02-1J, Results for these five
samples were below surface ALARA. An IOC detailing this hot spot area is included in
Appendix E. These results did not change the original disposition of either CTJ.

5.12 Confirmation Unit 90

Confirmation Unit 90 is located in the central portion of RUB. The COCs identified for
CU0 include U-238, Th-230, Ra-226, Ra-228, arsenic, chromium, lead, and PCBs. Utility lines
were also removed and confirmation samples were collected. Confirmation Unit 90 was released
to the PMC on October 4, 1996 by the subcontractor for confirmation sampling,

The Nal background readings collected for CUS0 ranged between 10,000 (unshiclded)
and 10,600 (ynshielded) cpm. All of the final radicactivity levels were less than 1.5 times the
background levels. The walkover surveys for this CU were completed on October 4, 1996,
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Confirmation scil samples were collected at 30 designated locations (see Figure A-11,
Appendix A}. Five of the predetermined grid sample locations fell within the utility corridor, No

additional utility sample locations were added.

Table 5-11 presents sample totals, and

concentration ranges and averages for the preliminary and final analytical results.

TABLE 5-1% Confirmation Unit 90 Analytical Results Summary

Contaminant Preliminary Resulis Final Results
Mo. of No. of
Samples Samples
MNo. of Above No. of Above
Samples ; Range | Average | ALARA | Samples | Range | Average | ALARA
Arsanic
fmg/ka) ] 4.7-16.9 10.62 Q 5 47-16.8 | 1062 0
Chromium
{mg/kg) 5 16.7-22.3] 18234 0 5 16.7-22.3] 1834 0
Lead
{mg/ka) 5 16.5-27.3 | 21.42 1] 5 16.5-27.3] 2142 1]
FCB
(markg) 5 3] MNiA [ 5 0 N/A a
Radiurn 226 _
{pCifig) 5 2.07-2.41 2.30 a 5 1.28-1.686| 145 ¢
Radium 238
{pCis) 5 0.59-1.77 1.25 0 5 1.11-1.66| 1.40 0
ReZ226/Raz28 .
{pCisg} 5 2.99.3 84 355 0 =) 2.6-3.11 2.85 0
Thorum 230 : :
{pCifg) 5 0.91-1.35 1.07 o 5 0.91-1.34] 1.08 3]
Uranium 238
fpCifg) 30 1.57-16.18( 459 Q a0 1.57-16.2| 460 a
MNIA Average not applicable

No hot spot areas were identified from sample results, therefore, no additional soil
excavation was required. No deviations from the sampling plan occurred at CU90.

Review of the final analytical results supports the preliminary results mdicating remedial

activities have been completed. The final results meet the cleanup standards as detailed in the
Chemical Plant Area Cleanup Attainment Confirmation Plan (Ref. 5). After the walkover
survey, soil samphng, and remediation activities were completed, Disposition Forms were
reviewed and signed. Confirmation Unit 90 was released back to the subcontractor for
unrestricted use on October 11, 1996,
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- 813 Confirmation Unit 91

Confirmation Unit 91 is located in the northeast corner of RUS. The only COC identified
for CU91 was 13-238. There are no utility corridors located within this CUL Confirmation Unit
91 was released to the PMC on Getober 9, 1996 by the subcontractor for confirmation sampling.

The Nal background readings collected for CU91 ranged between 10,000 (unshielded)
and 11,000 {unshielded) cpm. All of the final radioactivity levels were less than 1.5 times the
background levels. The walkover surveys for this CU were completed on October 9, 1996,

Confirmation soil samples were collected at 32 designated locations (see Figure A-12,
Appendix A). Table 5-12 presents sampie totals, and concentration ranges and averages for the
preliminary and final analytical results.

TABLE 5-12 Confirmation Unit 91 Analvtical Results Summary

Contaminant Preliminary Results Final Resufts
No. of Mo, of
Samples Sampies
No. of Above No. of Ahove
Samples | Range | Average | ALARA | Samples | Range Average | ALARA
Uraniurn 238
ipCilg) iz 1.58-23.07| 902 0 32 1.68-23.1] .02 ¢

Ne hot spot areas were identified from sample results, therefore no additional soil
excavation was required. No deviations from the sampling plan occurred at CUS1.

Review of the final analytical results supports the preliminary results indicating remedial
activities have been completed. The final results mest the cleanup standards as detailed in the
Chemical Plant Area Cleanup Attainment Confirmation Plan (Ref. 5). After the walkover survey,
soil samphng, and remediation activities were completed, Disposition Forms were reviewed and
signed. Confirmation Unit 91 was released back to the subcontractor for unrestricted use on
October 16, 1996, '

5.14 Confirmation Unit 92

Confirmation Unit 92 is located in the northeast corner of RUS. The COCs identified for
CU92 include 1/-238, Th-230, Ra-226, Ra-228, arsenic, chromium, lead, and PCBs. Utility lines
were also removed and confirmation samples were collected. Confirmation Unit 92 was released
to the PMC on October 9, 1996 by the subcontractor for confirmation sampling,
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The Nal background readings collected for CU9Z ranged between 10,000 (unshielded)
and 10,500 {unshielded) cpm. All of the final radioactivity levels were less than 1.5 times the
background levels. The walkover surveys for this CU were completed on October 9, 1996.

Confirmation sotl samples were collected at 24 designated locations (see Figure A-13,
Appendix A). Four of the predetermined grid sample locations fell within the utility corridor, No
additional utility sample locations were added. Table 5-i3 presents sample totals, and
concentration ranges and averages for the preliminary and fina! analytical results.

TABLE 5-13 Confirmation Unit 92 Analytical Results Summary

Contaminant Preliminary Results Final Results
Nao. of No. of
Samples Samples
No. of Above No. of Above
Samples ; Range |Average | ALARA | Samples | Range Average | ALARA
Arsenic
{mg/kg) 4 §.2-18.% 10.10 0 4 6.2-18.8 | 10.10 1]
Chromium
{ma‘kg) 4 17.3-19.5| 1843 0 4 17.3-19.5| 1843 0
Lead
{mg/kg) 4 13.9-23.8 | 17.08 0 4 13.9-23.8| 17.08 0
PCB
{mgfka) 4 3] NiA 0 4 o MNiA )
Radium 228 _
(pCifg) 4 213-266 | 244 ] 4 1.32-1.64] 145 0
Radlum 228
{pCi/g) 4 117-1.58 | 1.40 o 4 1.07-1.51] 1.3 0
Ra226/Raz2g
{pSifg) 4 3.55-4.24 3.84 f 4 244.288| 278 0
Thorium 230 :
(pCifa) 4 0.75-2.25 | 1.40 0 4 0.93-1.081 0.98 0
Uranium 238
{pCig) 24 1.47-13.51| 379 0 24 147135 3.80 0
MiA  Awverage not applicable

No hot spot areas were identified from sample results, therefore no additional soil

excavation was required. No deviations from the sampling plan oceurred at CU93,

Review of the final analytical resulis supports the prelimimary results indicating remedial
activities have been completed. The final results meet the cleanup standards as detailed in the
Chemical Plant Area Cleanup Attainment Confirmation Plan (Ref. 5). After the walkover survey,
soil sampling, and remediation activities were completed, Disposition Forms were reviewed and
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signed. Confirmation Unit 92 was released back to the subcontracter for unrestricted use on
October 17, 1994,

5.15 Confirmatioen Unit 93

Confirmation Unit 93 is located along the northern edge of RUR. The only COC identified
for CUS3 was U-238. There were no utility corridors located within this CU. Confirmation Unit 93
was released to the PMC on September 11, 1996 by the subcontractor for confirmation sampling.

The Nal background readings coliected for CU93 ranged between 5,200 {shielded) and
6,000 (shielded) cpm. Al of the final radicactivity levels were less than 1.5 times the background
levels. The walkover surveys for this CU were completed on September 11, 1996.

Confirmation soil samples were collected at 28 designated locations (see Figure A-14,
Appendix A). Table 5-14 presents sample totals, and concentration ranges and averages for the
preliminary and final analvtical results.

TABLE 514 Corfirmation Unit 93 Analytical Results Summary

Contaminant Preliminary Results Final Results
Ma. of MNo. of
Samples Samples
Mo, of Above MNa. of Above
Samples | Range | Average | ALARA | Samples Range Average | ALARA
Uranium 238
{pCifg) 28 1.52-8.21 2.39 a 28 1.52-82%] 239 0

No hot spot areas were identified from sample resuits, therefore no additional soil
excavation was required. No deviations from the sampling plan occurred at CU93,

Review of the final analytical results supports the preliminary results indicating remedial

activities have been completed. The final results meet the cleanup standards as detsiled in the
Chemical Plant Area Cleanup Atiginment Confirmation Plan (Ref. 5).  After the walkover
survey, soil sampling, and remediation activities were completed, Disposition Forms were
reviewed and signed.  Confirmation Unit 93 was released back to the subcontractor for
unrestricied use on September 17, 1956.
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6, DATA EYALUATION

Data evaluation was performed on WP-420 final analytical data to determine whether data
quality objectives developed for the Weldon Spring Site Remedial Action Project (WSSRAP)
were met and to ensure overall data quahty results were generated from RUS remedial activities.
Data evajuation was performed in accordance with the Project Management Contractor Quality
Assurance Program (QAP) (Ref. 6) and the Envirosmemtal Quality Assuramce Project Plan
{(Ref. 7). The data evaluation process was completed by data verification, data review, data
validation, and data management and reduction activities as stated in the Chemical Plant Area
Cleanup Aitainment Confirmation Plan (Ref 5).

6.1 Data Verification

Data verification was conducted to ensure that documentation and data were reported in
compliance with established reporting requirements and standard operating procedures (SOPs),
and to ensure that all analyses were performed. All analytical results received from the laboratory
were reviewed to verify samples were properly handled according to WSSRAP protocol. The
following factors were reviewed and evaluated: sample identification, chain-of custody, holding
times, sample preservation requirements, Sample Analysis Request Forms, data reviews,
laboratory fracking, data reporting requirements, and the database transfer.

6.2 Data Review

Data review was conducted to ensure the final data were properly identified, analyzed,
reported, and met data quality requirements (DQRs). Copies of the data packages were reviewed
by the data users. The data were reviewed to check for inconsistencies with the field quality
control (QC) samples and with data quality requirements. Final analytical results were also
compared to the preliminary analytical results.

A data comparison of quality control samples to DQR goals was also performed to assess
the precision, accuracy, and completeness of the data and to identify samples that may require
further validation activities. This comparison was conducted in addition to the 10% data
validation activities and is inclusive of all analytical results from quality control samples generated
from RUSB activities. The tables, including the comparison of quality assurance/quality control
(QA/QC) samples to the parent sample, are presented in Appendix G. Tables including the
complete quality control comparison are presented in Appendix H. The following text discusses
the review of DQRs.

Specific DQRs for the WSSRAP were developed according to U. S. Environmental
Protection Agency (EPA} guidance. These site-specific DQRs include precision, accuracy, and
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completeness goals for data collection activitics, Each of these requirements is discussed in the
foilowing paragraphs.

Precision

Precision is 2 measurement, expressed as a percentage, that represents the repeatability of
the result by the analytical system. This measurement is based on the relative percent differences
(RPDs) between laboratory duplicates and their respective parent analysis. The level of precision
increases as the RPD value approaches 0%, The RPD is calculated using the following formula:

RPD = [PA-DU((PA+DUY2))*100

where PA = respective parent analysis
DU = duplicate analysis

Similarly, RPD 15 calculated to evaluate the precision of Secondary Duplicate to Parent,
Field Replicate to Parent, and Matrix Spike Duplicate to Matrix Spike.

As the analytical concentration approaches the detection limit for a given parameter, the
confidence levels decreases. Thus, the RPD is generally only calculated for those analyses where
beth the parent and comparison sample analyses are greater than five times the detection limit.

De to the chemical properties of radionuclides, the calculated RPD has a greater variance
compared to that of non-radionuclides. To assist in evaluating the precision in radionuclides, the
duplicate error ratio (DER} is also calculated. The level of precision increases as the DER value
approaches (0%,

DER = |PA-DUV/(20p,+20d.)

where PA = Respective Parent Analysis
DU = Duplicate Analysis
2 op, = Parent Analysis (2 sigroa) Uncertainty
2 ady = Duplicate Analysis (2 sigma) Uncertainty
The DQR goals for analytical data are presented in Appendix H, Table H-1. Analytical

methods and precision goals are presented by analytical parameter and media for both seil and
water.

DOEDR!21 546684, Fev 0 35



__________________

FOST-REMEDIAL ACTION REPORT FOR WORK PACKAGE 420, CHEMICAL PLANT
AREA FOUNDATIONS AND CONTAMINATED SOIL REMOWVAL REMEDIAL UNIT B pigletsi]

RPD and DER values have been calcutated for the matrix duplicate samples, secondary
duplicate samples, field replicate samples, and matrix spike duplicate samples. A complete listing
of RPD} and DER values is presented in Appendix G, Table G-1. Summary tables for precision
have been presented in Appendix H, Tables H-2 through H-5. Each table shows the number of
samples completed, number of results greater than the detection limit, range and average for RPD
and DER, and a comparison summary of results to the DQR goals. Most RPD and DER results
meet the DQR goals for each parameter listed for each of the four types of quality samples listed
above, :

Accuracy

Accuracy is a statistical measurement, expressed as a percentage, which represents how
close the analytical data are to the “true” values. The measurement is based on the percent
recoveries (RECs) associated with the laboratory analytical matrix spikes. The level of accuracy
increases as the amount of recovery approaches 100%. The REC s calculated using the
following formula:

REC = (CONC,,,-CONC,)}/SPIKED AMOUNT

where CONC,,, = Concentration of Matrix Spike analysis

CONC, = Concentration of Parent analysis

Accuracy goals for analytical data are presented in Appendix H, Table H-1. Analytical
methods and accuracy goals are presented by analytical parameter and media for both soil and
water.

REC values have been calculated for MS samples. A summary table for accuracy is
presented in Appendix H, Table H-6. The table shows the number of samples completed, number
of results greater than the detection limit, range and average for REC, and a comparison summary
of results to the DOR goals. Most REC values met the DQR goals for each parameter sampled.

Completeness

Completeness is the percentage of acceptable data points assoctated with a group of data,
such as those validations requested or addressed in a semiannual validation report. An evaluation
to determine the compieteness of data will be cenducted on WP-420 area data at the completion
of all five RUs,

Data evaluation results from all quality control samples associated with RUS activities
mdicated that most RPDs, DERs and RECs met the established DQR goals.
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6.3 Data Validation

Radiclogical and chemical analytical data were subject to data review and validation upon
receipt from the laboratory, Data validation was performed on 10% of all analytical data
generated from the remedial activity at RUR. Additional data were validated by request after
review by data review guidelines. Data validation was performed by WSSRAP personnel and was
conducted in accordance with the Chemical Plant Area Cleanup Attainment Confirmation Plan
(Ref. 5). Data that were used as preliminary data but Jater rejected due to failure to meet the data
validation requirements were compared to the final data to ensure a valid final result was
documented.  Analvtical data that were rejected for failure to comply with the data validation
requirements are highlighted int the Analytical Data Table presented in Appendix D.

6.4 Data Management and Reduction

Data were reduced by entering and managing RUS WSSRAP information in a
computenzed database. A data management process was developed to track samples collected
and analyzed throughout the remedial process. Soil/Sediment Sampling Forms (field data sheets)
were generated to record all pertinent sample collection information and associated QA/QC
sample information, Sample information was transferred from the field data sheets into the
computerized databases.

Daia generated during remedial activities were entered into a field data tracking database
(FST dB). The FST dB information was used to generate analytical request forms entered into an
environmental sample tracking database (EST dB). The EST dB was used to print out sample
Chain-Of-Custody Forms, which accompanied sample shipments to the laboratory. Preliminary
analytical results were entered into a geographic information system database (G1S dB), which
was later compared to the final analytical results entered inte a wizard database (WIZARD).
Databases were also used for analytical review and analytical results comparisons.

Data generated during RUS remedial activities were evaluated through data verification,
review, validation, and data management and reduction. Handling of all samples collected at RUS
was verified according to WSSRAP protocol, Data review activities ensured data generated from
RUS met DOQRs and that all data validation discrepancies were resolved. A minimum of 10% of
the data was subjected to data validation procedures, and results failing validation requirements
were rejected or qualified Data management and reduction actions computerized analytical
results using a database system. Data evaluation activities indicated data generated at RUS met
DQOs specified in the Profect Management Contractor Quality Assurance Program (Ref. 6), the
Lnvironmental Quality Assurance Project Plan (Ref. ), and the Chemical Plant Area Cleanup
Attainmernt Confirmation Pl (Ref, 5),
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7. SUMMARY OF CLOSURE REPORT FINDINGS
7.1 Work Package Disposition

The total Work Package (WP)-420 area consists of 119 confirmation units (CUs)
contained within five remedial units (RUs} (RUS, RU7, RUS, RU9, and RU10). This R{/S Post
Remedial Action Keport is the third of five such reports for the RUs and includes Confirmation
Units 80 through 93. Detailed information regarding the remedial activities for each CU located
within RUR is presented in the Appendixes.

7.2 Cenfirmation Unit Dispositions

Upon completion of remedial activities, preliminary results were recorded on CU
Disposition Forms. Disposition Forms were reviewed and signed by selected project personnel,
Based on the preliminary results, each CUJ was released for unrestricted use, A CU was released
when all contaminants of concemn (COC) concentrations located within 2 CU were in compliance
with cleanup standards. The cleanup standards ensure that RUS remedial activities are conducted
in compliance with the Record of Decision (ROD) (Ref. 3). Once final analytical data were
received, the data were compared to preliminary analytical data to ensure COC concentrations
were in compliance with the as low as reasonably achievable { ALARA) process.

All 14 CUs located within RUS were uncenditionally released. The boundaries of six CUs
were revised and surveyed, Two CUs, CU7S and CU79, were deleted from this Work Package.
A copy of the I0C documenting the elimination of CU78 and CU79 from WP-420 remedial
activities is included in Appendix E.

7.3 Permanent Partial Coenfirmation Dispositions

A permanent partial confirmation disposition is the release of a portion of a CU area to
facilitate the permanent closure of an area. The remainder of the CU, which was not included in
the permanent partial confirmation disposition, is transferred to another Work Package order.
There were no permanent partial confirmation dispositions associated with RUS.

Portions of CUs located on the western and southern boundaries of RUS (i.e., areas
located west or south of the access road), were eliminated from WP-420 remedial activities. An
Inter-Office Correspondence (TOC) detailing the decision was issued. These remaining areas
located in CU80, CUS1, CUS2, CUB3, CUR4, and CUB7 will he addressed under a fiture Work
Package at a later date. In addition, CU78 and CU79 were removed from the WP-420 Work
Package and will be addressed under another Wark Package at 2 later date.
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7.4 Summary of Chemical Plant Area Remedial Unit 8 Results

The following table provides a summary of the total number of samples collected and
analyzed for each contaminant during remedial activities at the chemical plant area RUS, The
number of detections that exceed ALARA and minimum, maximum, and average concentrations
are also provided for each contaminant, The table was generated using data sets compiled from
all samples that represented soils left in place. Data from all other samples_ including remediated
hot spot areas, are presented in Appendix .

TABLE 7-1 Summary Totals for Remedial Unit §

SAMPLES
NUMBER OF MINIMUM MAXIMLIM AVERAGE GREATER
CONTAMINANT | SAMPLES {CONCENTRATION | CONCENTRATICN | CONCENTRATION | THAN ALARA,

Arsenic {mafkg) 15 4.7 34.1 10.07 0
Chromium {mgfkg) 15 12.4 223 16.52 0
Lead {mg/kg} 15 101 27.3 16.07 0
FCB (mofkg) 20 0 ' 58 058 5
Ra-226 (pCifg) 22 1.28 1.67 1.48 0
Ra-228 (pCilg) 2 0.63 175 1,24 0
Cofrbined Radium 22 202 3.42 273 o
Th-230 {pClig) 32 0.89 565 1.46 1
Th-232 {pCilg) 21 063 166 122 {
L-238 (pCirg) 254 073 255 467 qQ
Total 434 5

Analytical results generated from remedial activities at RUR indicate the average
concentration of each COC over the entire RUS area is below the ALARA goal. The RUS
average COC concentration for alf COCs is below the ALARA goal.

For each of the 14 CUs located within RUS, COC averages were also calculated and the
conclusions are as follows. Although some individual sample concentrations are above the
ALARA goals, the average COC concentrations for each of the 14 CUs, except PCBs, are below
ALARA  The average PCB concentration was above ALARA goal at one CU, CUS6. Based on
the ALARA committee decision, the CU was unconditionally released. The average PCB
concentration for all 14 CUs is below the cleanup criteria: In addition, for the total number of
PCB samples collected, 50 percent or more PCB concentrations were below the ALARA goal.
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7.5 Summary of Chemical Plant Confirmation Results

To meet the requirements of the Record of Decision {Ref. 3), more than 50% of the
results for each parameter must be less than the as low as reasonably achievable (ALARA) goal.
Table 7-2 summarizes the cumulative results to date. This table includes results from WP-399,
WP-420 (RUS/RU7RUS} and VP2,

TABLE 7-2 Summary Totals for Confirmaiion

SAMFLES
) NUMBER OF MINGALM MAXIMUM AVERAGE GREATER
CONTAMINANT SAMPLES CONCENTRATION | CONCENTRATION | CONCENTRATION | THAN ALARA
Arsenic {mofky) 705 0.97 34.10 737 o
Chromium 697 5.00 41,60 16.71 1]
(mafkg)
Lead {mg/kg) 810 5.40 817 16.88 3
PAH {mag/kg} 121 ND 2.59 0.28 20
PCE {maika) BB NI &,00 0.05 15
~Ra-228 (pCilg} 502 0.a7 724 1,36 D
Ra-228 (pCi/g) 811 0.30 8.60 1.28 1
Combined &11 .45 &84 2.61 2
Radiym
Th-230 {pCi‘g} 911 0.08 23.10 162 3
Th-232 {pCig} 811 .30 6.60 1.26 1
Thallium (makg} 186 0.12 2.20 0.61 0
TNT {mg/kg) 0 MA, MA MA HA
Toluene {mgfkyg) 3 NO 3.40 1.13 0
U-238 {pCig} 1764 Q.39 22800 & G} 31

® This tabte contains summary results from confirmation sampling to date, including WP-388 WP-461, and

WP-420 fRUES, RUY, and RUAY

7.6 Comparison of Standard Deviations

This section presents a comparison of the estimated standard deviations calculated
following EPA guidance and presented in the Attainment Plan, (Ref 3) with those deviations
calculated using confirmation results. Since there were no existing remediation data available to
calculate the standard deviation (sigma), the Attainment Plan estimated sigma using the range
(assuming the average comcentration remaining after remediation would not exceed cleanup
critena) divided by six. To determine whether the specified level of precision was obtained, a
comparison was made between the estimated sigma and the calculated sigma using the RUS

results,
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The comparison indicates that the specified level of precision (a false positive = 0.05 and a
false negative = 00.20) has been obtained. All of the calculated sigmas are less than the estimated
sigmas, indicating that the minimum specified precigsion was met in all RUs. Table 7-3 presents
the estimated sigma and calculated sigmas for each contaminant of concern {COC).

The calculated sigmas for lead and Th-230 exceeded the estimated sigmas. Both of the
contaminants had hot spot areas which used subsurface criteria, therefore, the estimated standaird
deviation was recalculated for lead and Th-230 using subsurface criteria. The recaleulated
estimated sigmas for lead and Th-230 are 750 and 2.7, respectively. Both calculated sigmas are
less than the subsurface estimated sigmas. Also note, although the RUS sigma for PCBs is just
above the estimated sigma, the cumulative sigma is still below.

TABLE ¥-3  Compatison of Standard Deviations

coc ESTIMATED SIGMA ™ RUB SIGMA ™ CUMULATIVE SIGMA ™

Arsenic 12.5 7.34 348
Chromium 8.3 2654 ) 4,90

Lead 75 5.01 184 53
PAHs 0.93 A 0.5
FLCBs 1.33 1.35 (.33
TNT 233 NA, A,
Ra-276 1.03 01z 0.20
Ra-223 1.0 .24 £.35
Thallium 33 NA 0.51
Th-230 1.09 0.91 1.08
Th-232 1.03 NA A,

U-238 20 4.70 12.40

{a} Sigma estimated in the Altafhment Plan {Ref. 5).
(b} Sigma calculated using only the WP420-RUS confirmation rasults.

(%) Sigma calculated using cumulative confimation results (WP-388, WP-461, WP420RUS, WR420RUT, and
WRAZORLA),
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8.1 Procedures

ES&H 1.1.4
ES&H 1.2.1

ES&H 238
ES&H 241
ES&H 2511
ES&H 2.5.2
E5&H 255
ES&H 258
ES&H 2 6.0

ES&H 4.1.3
ES&H 4.1.4
ES&H 441

ES&H 4.4.5
ES&H 4.9.1
ES&H 49.2

Loghook Procedure
Soit Remediation Disposition Process

Comtamination Survey

Calibration and Use of Portable Radiotogical Survey Instruments
Radiological Soif Sampling

In Sttu Radiation Measurements

Sample Freparation Procedure for Radivlogical Soil Samples
fH-230 Determinations in Soils by the {UNC Method

Instructions for Calibration and Operation of the High Purity Germanium
Detector

Sample Equipment Decontamination
() Samples for Agueous and Solid Matrices
Numbering System for Environmenta! Samples

SailSediment Sampling
Environmental Monitoring Data Verification
Environmental Monitoring Data Validation

8.2 Instruciions

ES&H 150
ES&H 203

{/se of Ludium Maodel (44-10 {2x2f and 44-2 [1xf}} Nal Detector
Llve aof On-Site Radiological Laboratory

8.3 Acromyms

AEC
ALARA
COC
CPM
Cu

dB

Atomic Energy Commission

as low as reagonably achievable
contaminant of concern

counts per minute
Confirmation Unit

database
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DER.
DNT
DOE
DGO
DR
EPA
EQAP|P
ES&H
EST
F8T
G158

ha

10C
km

m

NPL
PAHSs
PCBs
PMC
QA
QAP
QcC
Ra-226
Ra-228
REC
RO
RPD
RU
SOP
Th-230
Th-232
TNT
J-238
WIZARD
WP
WSSRAP

duplicate error ratio
dinitroioluene

Department of Energy

Data Quality Objectives

Data Quality Requirements
Environmental Protection Agency
Environmental Quality Assurance Project Plan
Environmental Safety and Health
environmental sample tracking
field sample tracking
(reographical Information Systetn
hectare

interoffice correspondence
kilometers

meter

National Priorities List
polynuclear aromatic hydrocarbons
polychlorinated biphenyls

Project Management Contractor
quality assurance

Quality Assurance Plan

quality control

Radium-226

Radium-228

percent recovery

Record of Decision

relative percent difference
remedial unit

standard operating procedure
Thorium-230

Thorium-232

trimtrotoluene

Uranium-23%

Wizard database

work package

Weldon Spring Site Remedial Action Project
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APPENDIX A
Sample Location Maps
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POST-REMEDIAL ACTION REPCRT FOR WORK PACKAGE 420, CHEMICAL PLANT
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APPENDIX B
Radiation Survey Forms WP-42(
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Radiation Survey Form WP 420, RUQOSCU(82
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Radiation Survey Form WP 420, RU008CU084
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Radiation Survey Form WP 420, RU0O0SCLI(85
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Radiation Survey Form WP 420, RUQGBCUO08S
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Radiation Survey form WP 420, RU008CUO087
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Radiation Survey Form WP 420,
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Radiation Survey Form WP 420, RUOOBCLO091
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Radiation Survey Form WP 420, RUG08CU093
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POST-REMEDIAL ACTION REPORT FOR WORK PACKAGE 420, CHEMICAL PLANT
AREA FOUNDATIONS AND CONTAMINATED SO REMGOWAL, REMEDIAL UNIT 8 2i15/588
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-n—.—"-""" %t i -!!I:.'
Weldan Spring Sie Remedial Action Project
7295 Highway 94 South, St. Charles, Missouri, 63304

ES&H 1.2.1.1, Rev. 1, 03/96
SOIL CONFIRMATION REMEDIATIUN DISPOSITION FORM Page 1 of 2

SECTION [

1. Work Package Nuz;zb:r: wp 720 2. Dm:_'ﬁll_ﬁlﬁla_ 3. Review Form #: Cﬂg - R4

4. Remediation {Unit Mumber: E_l_.d §}§ E 5. Confirmation Unit Number: a4 oD (map atrached)

&. Contaminants of Cyncern: H U-IBE ) E Th-230 Th-232 ' é Ra-224 Ei“ita
PCB

TNT
7. Results average below ALARA poal(s)? __}(_ch - _Ma
8. All results below cleanup criteria? _ . _X_Yes — Nao
9. Any resulis greater than 3X eriteria? . _—_Yes l“ﬂ
1. Hotspots present (less than 3X criteria)? : Yeas _X__No
Parameter . Size Concentration Complies with Plan?
/ Yes N
. b / —_ __Yes ___ No
d \‘Q\f\ | —ves  __ No
) Yer Mo

11. Reviewer: \-/nﬁjif_t,_uoqf t w/ ' Date:_1© !] ?jq";é’

12. Reviewer Disposition Rr:cummmdanon K Belease for Unrestricted Use (Section I
... Additional Ezcavation Required (Section [VY
e ALARA Committes Required (Section OT}

SECTION I Results are ALARA, CU is released for unrestricted use,

4. ES&J—I Manager: A& %\ Drate: / 7 f‘é .
15. DOE Project Manageﬂ’ﬁngmecr M{q(}? Date: fﬂ/lf/fﬂ

16. Project Manager: [}mg;lk' f 0/ q I C}‘A

17. Construction Eng:necr_gd‘&,/ X é‘ﬂ'{/ I A Date:. ﬂj‘r)‘b‘j A%

SEE ATTACHED RESULTS AND MAP

Nte ! Thes CAL eo o Aoeo bmﬂc{uﬁ.
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10/18/96

URANIUM-238

CU0S0 DATA REPORT

PAGE 1

NUMBER OF URANIUM-238 SAMPLES IN DATABASE FOR THIS CU Is: 17

PARAMETER

URANIUM-238
URANIUM-233
URANIUM-233
URANIUM-238
URANIUM-238
URANIUM-233
URANIUM-238
URANIUM-238
URANIUM-238
URANIUM-238
URANIUM-238
URANIUM-238
URANIUM-238
URANIUM-233
URANIUM-238
URANIUM-238
URANIUM-238

LOCATION CONC
SC-08621-§  7.45
SC-08622-§ 1.98
SC-08001-§  2.23
SC-08623-8  5.66
5C-08002-8  2.19
SC-08624-5 15.83
SC-08004-8  2.35
SC-08003-5 5.41
SC-08005-S  1.95
SC-08111-8  G.13
SC-O8007-8§ 1.54
SC-08006-8  2.99
SC-08008-S  2.10
SC-08115-§ 731
SC-08009-5  1.43
SC-08119-8 231
SC-08007-C 1.90

DL
3.17
3.95
4.47
2.87
4.39
3.41
2.61
2.11
3.89
3.20
3.08
1.88
4.19
2.81
2.85
4.61
3.79

UNITS
PCI/G
PCI/G
PCI/G
PCY/G
PCI/G
PCI/G
PCI/G
PCI/G
PCI/G
PCL/G
PCI/G
PCL/G
PCI/G
PCI/G
PCI/G
PCI/G
PCl/G

Average of URANIUM-238 values is 4.34 PCI/G, which is below ALARA, 30.00 PCL/G.
Maximum single value is 15.83 PCI/G, which is below criteria, 120,00 PCL/G.

THORIUM-230
NUMBER OF Therium-230 SAMPLES IN DATABASE FOR THIS CU IS: 5

PARAMETER LOCATION CONC DL UNITS
Thorium-230 SC-08623-5  1.3% 0.72 PCI/G
Thoriura-230  SC-08003-8  L.15 0.72 PCI/G
Thoriurmn-230  $C-08007-5  1.07 0.72 PCL/G
Thorium-230 SC-08006-5§  1.13 G.72 PCL/G
Thorium-230 SC-08007-C  1.05 0.72 PCI/G

Average of Thorium-230 values is 1.16 PCL/G, which is below ALARA, 5.00 PCL/G.
Maximum single value is 1.39 PCI/G, which is below griteria, 6.20 PCI/G.




10/18/96

RADIUM-226

PAGE 2

CU080 DATA REPORT (CONTINUED)

NUMBER OF RADIUM-226 SAMPLES IN DATABASE FOR THIS CU IS: 3

PARAMETER
RADIUM-226
RADIUM-226
RADIUM-226

LOCATION
SC-08623-5
SC-08003-5
SC-08006-5

CONC DL UNITS
2.47 0.29 PCIIG
2.72 (.30 PCI/G
2.75 0.32 PCI/G

Average of RADIUM-226 values is 2.65 PCL/G, which is below ALARA, 5.00 PCI/G.
Maximum single value is 2.75 PCL/G, which is below criteria, 6.20 PCL/G.

RADIUM-228

NUMBER OF RADIUM-228 SAMPLES IN DATABASE FOR THIS CU IS: 3

PARAMETER
RADIUM-228
RADIUM-228
RADIUM-228

LOCATION

SC-08623-5

SC-08003-5
SC-08006-S

CONC DL UNITS
1.39 0.38 PCI/G
1.22 0.37 PCI/G
1.03 0.36 PCHG

Average of RADIUM-228 values is 1.21 PCL/G, which is betow ALARA, 5.00 PCI/G.
Maximum single vatue is 1.39 PCI/G, which is below criteria, 6.20 PCI/G.

ARSENIC

NUMBER OF Arsenic SAMPLES IN DATABASE FOR THIS CU IS: 3

PARAMETER
Arsenic
Arsenic
Arsenic

LOCATION
SC-08623-§
SC-08003-5
SC-08006-5

CONC DL UNITS
34.10 0.45 UG/G
8.30 0.42 - UGIG
7.30 0.41 UG/G

Average of Arsenic values is 16.57 UG/G, which is below ALARA, 45.00 UG/G.
Maximum single value is 34.10 UG/G, which is below criteria, 75 UG/G.




10/18/96 PAGE 3
CU030 DATA REPORT (CONTINUED)

CHROMIUM

NUMBER OF *Chromium' SAMPLES IN DATABASE FOR THIS CU IS: 3

PARAMETER LOCATION CONC DL UNITS

Chromium SC-08623-5 16.70 0.38 UG/G
Chrominm SC-08003-8 15.90 Q.35 UG/G
Chromium SC-08006-5 13.40 0.34 UG/G

Average of Chromium valuves is 15.33, which is below ALARA, 80.00
Maximum single value is 16.70, which is below criterta, 110.00

LEAD

NUMBER OF ’Lead’ SAMPLES IN DATABASE FOR THIS CU [S: 3

PARAMETER LOCATION CONC DL UNITS
Lead SC-08623-5 18.50 {1.20 UG/G
Lead SC-08003-5 10.10 0.19 UG/G
Lead SC-08006-S 12.50 (.18 UG/G

Average of Lead values is 13.70 UG/G, which is below ALARA, 240.00 UG/G.
Maximum single value is 18.50 UG!G, which is below criteria, 450 UG/G.

FCB

NUMBER OF 'PCB’ SAMPLES IN DATABASE FOR THIS CU IS: 3

PARAMETER LOCATION CONC DL UNITS

PCB SC-08623-5 276 42 UG/KG
PCB SC-08003-§ 0 38 UG/KG
PCB SC-08006-5 0 38 UG/KG

Average of PCB values is 92 UG/KG, which is below ALARA, 650 UG/KG.
Maximum single value is 276 UG/KG, which is below criteria, 3000 UG/KG.



Weldon Spring Site Remedial Action Project
7295 Highway 94 South, St. Charles, Missouri, 63304

' ES&H 1.2.1.1, Rev. 1, 0396
SOIL CONFIRMATION REMEDIATION DISPOSITION FORM Page 1 of 2
SECTION I
f. Work Package Numher;_ LoD 70 _ " 2. Date: l':-'-‘! 1 8 !’:ii.p 3. Review Form #:_Glis -OFp
4. Remediation Unit Number: P ex ;"‘-r? 5. Confirmation Unit Number:_ C\ 4 OB {map attached)
6. Contaminants of Concerns U238 Th230 _  Th232 A Ra2% X Ra-228
TNT PCR FAH L As - L - Pb T -
7. Results average below ALARA goal(s)? ._X_YES — No
2. Adi results betow cleanup criteria? N Yes ta
9. Any results greater than 32X criteria? _ ) : Yes Eg Mo
10. Hotspats present {less than 3% criteria)? - Yes x Mo
Parameter - Size Concentration Complies with Plan?
/ Yes Mo
N Ez 4 : Yes No
£ .
\\3\ ) Yes __ No
/ - . Yes No

11. Reviewer: ‘/}?el, tyf ﬁ;ﬁ%\f ' Dam_'ﬁlll-'_g_,ﬂﬂ_

12. Revizwer Disposition Recommendation; _X_ Relezse for Unrsstrcted Use (Section II)
. ' ' Additional Excavation Required (Section IV)
_ ALARA Committee Required {Section HI}

SECTION II Results are ALARA. CU is released for unrestricted use.

14, ES&T:H Manager: ' VA& : %‘- ,d:iéim Date: :f'% /?6
C nC—Ffuﬁ'—r | Date:

P 4 b 10121024
M S
f - é}?ﬂ Date:. fca/zd'f/?-é

SEE ATTACHETD RESULTS AND MAP

13, DOE Project Manager/Engineer:

15. Project Manager:

17. Construetion Enginess:
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10/21/96

URANIUM-238

CU081 DATA REPORT

PAGE 1

NUMBER OF URANIUM-238 SAMPLES IN DATABASE FOR THIS CU IS: 29

PARAMETER LOCATION CONC DL UNITS
URANIUM-238  SC-09127-S 23.09 3.33 PCU/G
URANIUM-238  SC-09128-3 0.68 3.33 PCLIG
URANIUM-238  SC-08131-S 16.18 4,54 PCL/G
URANIUM-238  SC-08102-S 15.65 4.24 PCL/G
URANIUM-238  SC-08103-3 6,39 3.53 PCI/G
URANIUM-238  SC-08104-3 1.71 3.0 PCL/G
URANIUM-238  SC-08105-5-RS 0.64 372 - PCL/G
URANIUM-238  SC-08106-S 13.94 3.99 PCY/G
URANIUM-238  SC-08107-8 10.32 3.64 PCI/G
URANIUM-238  SC-08624-5 15.83 3.41 PCL/IG
URANIUM-238  SC-08625-S 17.65 4.79 PCL/G
URANIUM-238 SC-08108-3 14,13 2.47 PCI/G
URANIUM-238  SC-08111-3 §.13 3.20 PCTIG
URANIUM-238  SC-08109-3 4.97 9.94 PCIL/G
URANIUM-238  SC-08112-3 7.44 2.74 PCY/G
URANIUM-238  SC-08110-5 13.07 4.11 PCLG
URANIUM-238  SC-08115-3 7.31 2.81 PCI/G
URANIUM-238  SC-08113-5 372 3.05 PCI/G
URANIUM-238  SC-08116-3 5.07 3.74 PCI/G
URANIUM-238 SC-08114-S 12.78 4.92 PCL/G
URANIUM-238  SC-08119-3 2.3 4.61 PCI/G
URANIUM-238  SC-08117-5 2.00 4.00 PCI/G
URANIUM-238  SC-08120-5 1.92 1.78 PCI/G
URANIUM-238  SC-08118-5 2.92 2.53 PCL/G
URANIUM-238 SC-08121-3 1.2% 2.66 PCI/G
URANIUM-238  SC-08122-8 - 2.98 2.43 PCLIG
URANIUM-238  SC-08103-C 11.68 - 2.45 PCL/G
URANIUM-238 SC-08114-C 16.64 3.60 PCI/G
URANIUM-238  SC-08120-C 2.04 4.07 PCLI/G

AL meoh 04109

Average of URANIUM-238 values is 964 PCI/G, which is BELOW_ALARA of 30.00 PCL/G.
Maximum single value is 23.07 PCI/G, which is BELOW_CRITERIA of 120.00 PCI/G.




10/21/96 | PAGE 2
CUO081 DATA REPORT (CONTINUED)

‘RADIUM-226
NUMRER OF RADIUM-226 SAMPLES IN DATABASE FOR THIS CU IS: 1

PARAMETER LOCATION CONC DL UNITS
RADIUM-226  SC-08114-C  2.63 0.35 PCHG

Average of RADIUM-226 vatues is 2.63 PCI/G, which is below ALARA, 5.00 PCI/G.
Maximurn single value is 2.63 PCI/G, which is below criteria, 6.20 PCI/G. '

RADTUM-228
NUMBER OF RADIUM-228 SAMPLES IN DATABASE FOR THIS CU I5: 1

PARAMETER LOCATION CONC DL UNITS
RADIUM-228  SC-08114-C  1.22 0.48 PCI/G

Average of RADIUM-228 values is 1.22 PCI/G, which is below ALARA, 5.00 PCI/G.
Maximum single value is 1.22 PCI/G, which is below criteria, 6.20 PCL/G.



Weldon Spting Site Remedial Action Project
7295 Highway 94 Soudy, St. Charles, Missouri, 63304

ES&H 12.1.1, Rev. 1, 0395

SOIL. CONFIRMATION REMEDIA’I‘IUN DISPOSITION FORM Page 1 of 2
SECTION I
1. Wark Package Numberr___ P U T 2. Dae: 013G 3. Review Form #:—L-O{C‘Z
4. Remediation Unit Number:____ BMOTK 5. Confirmation Unit Number:_ CALORZ.  (map anached)
§. Contaminants of Concemn: é 7238 - Th230 _  Tw232 _  Ra226 _ _ Ra27%
TNT FCB PAH __As e Cr Fb T
7. Resulis averagé below ALARA goal(s)? _,\ﬁ._"x"cs ___MNo
8. Al resules below cleanup criteria? A_Yes Mo
9. Any resulis preater than 3 crireria? _ s _X__Nn
10. Hotspats present (less than 3K _criteria}?' ' Yes X No
Parameter Size Conceniration Complies with Plan?
/ Yes Mo
— / Yes __ No
ﬁ\t{ Yes Mo
1]
/ Yes No
11. Reviewer: Lm&/ﬂ-—’@?/ Mﬁ_ﬁ Date: QI{?— [CI!{J’

12. Reviewer Disposition Recommendarion:

Releasa for Unrestricied Use (S=ction II)
Additional Excavation Required (Section IV}

ALAR A Commires Required {Section IT)

SECTIONII

14. ES&H Manager:

Resulis are

Ve,

. CU is released Jor unrestricted use,

| A !t"?‘-.. Daate: ?ﬁ?/‘?z

. . f" i
15. DOE Project Mmagarf&gm%m

16. Project Manag

17. Coastruction Engineer:

Date:m__-

ale ; v isa e

Date: ‘;;_/ 4 Tf/ ‘?’(

SEE ATTACHED RESULTS AND MAP

Noe O

(Z) Dlgese nete hwo

No Utilches
%@rmud&biﬂﬂmwmmw
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Figure: 1.1
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CONFIRMATION REQUEST — WORK ZONE 3

Ao [N A

WELDON SPRING SITE REMEDIAL ACTION PROJECT
FOUNDATIONS AND CONTAMINATED SOIL REMOVAL

BRAWN BY:  C 1 [SURCONTRACT NO. T58G9-SC—~WP420
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09/17/96

' CU082 DATA REPORT

PARAMETER CONC

URANTUM-238 (8 SAMPLES)
2,230
2.020
1.520
2.240
1.540
3.660
2.290
2.185

DL LOCATION

2.420 SC-08719-5
4.040 SC-08720-8
3.040 SC-08721-5
4.480 SC-08206-5
3.080 SC-08207-5
2.330 8C-08506-5
2.720 SC-08511-§
4.370 SC-08516-5

URANIUM-238 AVERAGE = 2.211 PCI/G

PAGE 1

UNITS

PCI/G
PCI/G
PCI/G
PCI/G
PCI/G
PCI/G
PCL/G
PCI/G



Weldon Spring Site Remedial Action Projecs
7285 Highway 94 South, §t. Charles, Missour, 63304

E5&H 1.2,1.1, Rev, 1, irus

SOIL CONFIRMATION REMEDIATION DISFOSITION FORM

Page 1 of 2

SECTION 1

1. Work Package Number:__ LR L7 D 2. Dae: CA l \t |9Q 3. Review Form #: Alo D3
4. Remediation Unit Number:_ AL O R ' 5 Confirmation Unit Number:_{AAOYR (map aetached)

6. Contaminams of Coneern: % U-238 ;_Th-ﬂﬂ __ Th232 Ra-226

Ra 22§
TNT PCE PAH —_ A I & § - P 1

1 2. Results average below ALARA goal(s)? X _Yes __ No
8. All resules below cleanup criterfa? _ _\LYES — No
9. Any results greater than 3X criteria? Yes ¥ Ne
10. Hotspats present (less than 3X criteria)? Yes % No
Parameter Size Concentration Complies withk Plan?
/ Yes Mo
- Yes __ Mo
% I\P( Yes __ Mo
f/i\l Yes Mo

11. Reviewer: '/??—E}/L 0? %ﬁj} | . Date- _Qc:?;/ ! %L/ ﬁ?ﬁr

12. Reviewer Disposition Recommendation: _Y~ Release for Unrestricted Use (Section II)
' ' Additional Excavation Required (Section I'V)
ALARA Committes Reguired {Section IIT

SECTION 1 Results are ALARA. CU is releas, for unrestriveed use,

9/17/56

14. ES&H Manager: ' O — Aﬁ, A~ Date:
i

15. DOE Project Manager/Engineer:

16. Project Managefl ot & | DaeFha 2240

Walss

17. Coustruction Enginesr: M f %,,fy(..f Dm;. ?A’E:/ Gl

SEE ATTACHED RESULTS AND MAP

Noke : (UN> U (L hao.

deaaeo .
() Plocse. note. Ao h%@,ﬁ o

Cormnaimung [
Caphnred W LAPAET.
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Figure: -1
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Q9/17/96

CUO083 DATA REPORT

PARAMETER CONC

URANIUM-238 (10 SAMPLES}
4.280
3.720
2.265
5.210
4.720
1.753
3.020
2.295
2.023
1.923

DL LOCATION

2.670 SC-08303-5
2.090 SC-08310-8
4.530 SC-08315-5
2.690 SC-08320-5
2.640 SC-08430-8
3.510 SC-08906-8
2.810 SC-08911-8
4,590 5C-08916-5
4.050 SC-08801-S
3,850 SC-08808-3

URANIUM-238 AVERAGE = 3.122 PCL/G

PAGE 1

UNITS

PC/G
PCI/G
PCU/G
PC/G
PCI/G
PCLIG
PCL/G
PCL/G
PCEG
PCL/G



Weldon Spiring Site Remedial Action Project
7295 Highway 94 South, St Charles, Missouti, 63304
ES&HIZII Rev, 1, 03/94
SOIL CONFIRMATION REMEDIATION DISPOSITION FORM Page 1 of 2
SECTION 1 .
1. Work Packsge Number;_ WP LIZ0 . 2. Daes_ {02 4 3. Review Form # Q(g -OFS

4. Remediation Unit Number:__ J<. UDD? 5. Confirmation Unit Number: @U 5"1‘ {map atiached)
6. Contaminants of Carnmn E -233 ' 2; Th-230 Th-232 Ra-226 Ra-223
__ _TNT : R &= Fh T
| 7. Results average below ALARA goal(s)? __X_Ye.s Mo
8. Al results below cleanup ¢ritenia? J_Yes — No
9. Any results greater than 3% criteria? . tes _X_Nu
10. Hotspots present {less than 3X criteria)? _X_Nn
Parameter Size Cooceptration Comglies with Plan?
/ Yes _ No
LI / Tes _ __ Mo
. N \ hf Yes _  No
— Yes Ma

Y zﬁfﬁ%

Dage: fﬁ/ﬂ?/é/-é’

IZ. Rew:wnr Disposition Recommendation: x Release for Unrestricted Use (Section IT)
_____ Additional Excavation Required {Seetfon TV}
ALARA Committee Required {Section HI}

SECTIONO Results are ALARA. CU is released for :.r:r:rem'icz_ed use, -
14, ES&H Manager: &m—\ fﬂ_&?ﬁ. Date: /ﬂ/?’A"l':
15. DOE Project Mmagerfi-‘.ngmeer /‘%ﬂ {. % Date: 7% .? / 7e

Date:i' /5’/ 22é
Diate: / 1’9/ ?/ ?é
. 7

16. Project Manag,

.?AMM é:;rf/‘/ .

17. Construction Engineer:

SEE ATTACHED RESULTS AND MAY
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1DH)E/SE PAGE 1
CU084 DATA REPORT
URANIUM-228
NUMEER OF URANIUM-238 SAMPLES IN DATABASE FOR THIS CU I5: 25

PARAMETER LOCATION COMC DL UNITS
URANIUM-238 SCO8403-5 3330 58  PCLG

URANIUM-238 BC-08404-5 428D 3.53 PCLG
URANIUM-238 SCOR408-8 2265 453 PCL/G
URANIUM-238 SC.08405-8 3720 1.B2 PCL/G
URANILUM-2358 SCOB408-5 1705 141 PCLG
URANIUM-238 S8C-09301-5  1.605 321 PCI/G
URANILIM-238 SC08413-8 6070 i75 PCI/G
URANITM-238 SC08410-5  5.690 .59 PCIAG
URANIUM-238 SC084i4-5 2910 326 PCIG
URANITM-238 SCH307-5 2145 420  PCIG
URANIUM-238 SC08418-8 1440 2.9 PCIG
URANIUM-238 SCO84158E 167D 3.54 FCLG
URANIUM-238 SCOBAIHE 16465 133 PCLG
URANIUM-238 SCAM0313-5  a210 3.52 PCIG
UBRANIIM-23% SC08423-8 2470 239 PFCIG
UBRANTLM-233 SC-08420-8 2,190 438 FCls
UBRANTUM-235 SCH3424-8 10915 3B} PFCIHG
URAMIUK-238 ECo9iles  1TID 141 PCMG
URANTUM-233 SCHA423-8  2.005 401 PCIG
URANIUM 238 SCOB425-8  2.330 466  PONG
URANIVM-23% SCOB42R-8 2070 275 MG
UTRANILK-238 SC-08%01-5 2,135 427 PCHG
URANILLI-238 SC-0B430-3 472 264 PCHG
URANTUM-238 SCOE9Ce-S LTSS 351 PCHG
UBANTUM-238 SC08413-C 4430 .1%  PCLG

Avernpe of URANIUM-236 values is 2.9374 PCIAG, which is below ALARA of 30.0 PCIG.
Maximum single valoe 5 5.2]1 PCIG, which is below criteria of 120.0 PCL'G.

THORITUM-230
NUMEER OF Thorum-230 SAMPLES IN DATABASE FOR THLS CU IS: 10

PARAMETER LOCATION CONC DL UNITE

Toorium-230 SCOR408-8 1,30 a7 RKIG
Thorin-230 SCH8409-8 177 o7z Wl
Thormn-230 SCO8413-8  2.06 o7z KNG
Thoriun-230 SC08414-5 246 07z PO
Thorum-230 SCOR418-2 221 o7z KNG
Thorimm-230 SC08455-5 148 0.7z PONG
Thertdorm-2 35 SCR428-5 215 a7z MVG
Theertdumn-2 30 SCO8413-C 565 2.7 PCUG
Theriom-2 20 SCDE423-8  2.27 07z PMVG
Thertium-230} SC-08428-C 1,12 o712 PCIG

Average of Thorium-230 vahey t9 2.347 PCLG, which is below ALARA of 5.0 PCLG,
Maximum single value is 5.65 PCI'G, whish is below erieria of 6.2 PCI/G.




Weidan*.ﬂoﬁng Site Remedial Action Praject
7295 Highway 94 South, St. Charles, Missouri, 83304

ES&H 1.2.1.1, Rev, 1, 037945
SOIL CONFIRMATION REMEDIATIDN DISPOSITION FORM Page 1 of 2

SECTION I

1. Work Package Number;__ | A )PUAZO 2. Date: O A3 (ke 3. Review Fom #: G, ~ 0O

4. Remediation Unit Numberz_M& 5. Coofirmation Unit Number; (AROEH {raap atrached)

P 1S iy
X v

6. Contaminans of Concern: 238 - Th-230 Th-232 _ Ra-226 __Ra-228
TNT PCB PAH __ As _— Cx P T
7. Results average below ALARA goal(s)? _ X Yes Mo
8. All results below cleanup criteria? : _J_(._Yes Ne
9. Any tesults greater than 3X criteria? ) Yes XN{:
10. Hotspots present (less than 32X criteria)? Yes _ﬁNc
Parameter Size Coprentration Complies with Plan?
/ Yes No
I
N {Er Yes Mo
1\\&\ _ Yez ___ No
e \ : Yes No
-

il. Reviewer: ﬂqPiAﬁ_ f_j# &ﬂ? ' Date: Q]ll’-"\)lq{.t?

12. Reviewer Disposition Rmumm:ndauun E§ Release for Unrestricred Use {Section II)
____ Additional Excavation Required (Section IV)
ALARA Committes Required {Section III)

SECTION IL Resulis are ALARA, €U is released for unrestricted use. 3 .
14. ES&H Manager: : Adgh ; &'ﬁb LA Date: f%ﬁiéé |
15. DOE Profect Manager/Engineer: | /f;mé}-r Date. ?,/ 5 / L

16. Project Manager: Dae 203/ 2a
17, Construction Enginesr: ,7-' /n ﬂf Fi- 3 : Date:_;@ZL

SEE ATTACHED RESULTS AND MATD
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09/13/96

CU085 DATA REPORT

PARAMETER CONC

URANIUM-238
2.235
2.350
2.190
2.850
4,630
4.220
3.470
3.660
2.085
4.100
2.225
5.120
2.250
2.190
3.030
2.040
3.160
2.185
1.635
2.125
3.180
8.320
3.670
2.820
7.450
2.110
3.490
2.135
2.790
1.830

DL LOCATION

4.470 SC-08001-S
2.610 SC-08004-S
3.800 SC-08501-8
2.600 SC-0B502-8
3.100 SC-08503-§
2.420 SC-08504-S
2.760 SC-08505-§
2.330 SC-08506-5
4,170 SC-08507-5
2.860 SC-08508-5
4.450 SC-08509-8
2,940 SC-08510-8
2.720 SC-08511-§
4.380 SC-08512-§
2.540 SC-08513-$
4.080 SC-08514-§
2.960 SC-08515-S
4.370 SC-08516-S
3.310 SC-08517-S
4,250 SC-08518-S
2.360 SC-08519-S
3.900 SC-08520-S
2.610 SC-08611-8
3.760 SC-08616-S
3.170 SC-08621-8
4.220 5C-08815-§
3,060 SC-08816-8
4.270 SC-08817-S
2.920 SC-08818-5
2.300 SC-08819-§

URANIUM-238 AVERAGE = 3.188 PCI/G

PAGE

1

"UNITS

PCI/G
PCI/G
PCI/G
PCI/G
PCI/G
PCI/G
PCLG
PCLG
PCL/G
PCLG
PCL/G
PCLIG
PCL/G
PCI/G
PCI/G
PCI/G
PCI/G
PCLG
PCUG
PCLG
PCL/G
PCL/G
PCL/G
PCLG
PCI/G
PCI/G
PCY/G
PCUG
PCI/G
PCI/G



Weldon Spring Site Remedial Action Project
7205 Highway 94 South, St. Charles, Missouri, &3304

ES&H 1.2.1.1, Rev. 1, 03196
Page 1 of 2

SOIL CONFIRMATION REI'HIEDIATIDN DISPOSITION FORM

SECTICN I
LOPZD 2. pae: 1019 il

4. Remediation Unit Mumber: PMOOE

[. Work Package Number:

3. Review Form #:_9_{4-___3:‘2\
3. Coofirmarion Unir Number: _ngt_&&_{map attached)

o

6. Contaminants of Cencem: E T_T 238 _ gé Th-230 '1']1-232 Ra-225 X Ra-228
THT PCB "':1' Fb Tl
7. Results averagé below ALARA goal(s)? ’pﬂ% ?Q(‘Uﬂk = | ‘\ AL, ]Q/n Yes Y No
o + )

§.  All results below cleanup criteria? Yes Na

%, Any tesults greater than 3X criteria? Yes X _No

10, Hotspots present {less than 3X eriteria)? X_Nﬂ
Parameter Size Cogeentration Complies with Plan?

Yes Mo
Yes __ Mo
__Yes Mo
Yes Na

Nedur A . tc‘é{f%,

11. Reviewer:

Date: [D! ig !4{0

12, Rewcwcr Drizposition Recommendation: ﬁ Release for Unrestricted Use (Section IOI)
— Additjonal Exeavarion Rerquired (Section FY)
— ALARA Commires Required (Section I}

SECTION It Results are ALARA, CU is refensed for urrestricted use.

14, ES&H Manager‘

15, DOE Project Managerf[—ingm:cr

16, Project Manager:

17. Construction Enginesr:

MVQJ//@_ f;b%u . Date:

re /f’/fé

C%‘«ﬁ * Date:

fo'/fd-';/ﬂn -
O]yx (34

Date: /O~ F—Z4

SEE ATTACHED RESULTS AND MAP

Note © e ALARA tomen it prssed Shin Gk o Sk S
PR e, D ALATA (S,e_n. au -0 digpootthon, E;M"‘,)

Mb{e
|a|\~z’[ﬁl¢:
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NUMBER OF URANTUM

PARAMETER LOCATION  CONC
URANIUM-238 SCOo0188 4280
UTRANILIM-228 SC0501%-8 1215
URANTUM-238 5C-0B601-§ 2500
URANTLM 235 SCO0I0-8 1685
VRANIUM-238 SCO8602-8  1.54F
URANIUM-238 5C09125-8 10420
URANTUM-238 SCOBAUGS 2,235
URANIUM-238 sCOR603-5 1055
URANIUM-238 SC-09126-8 1346
URANIUM-23E 5C08607-8 4160
URANIUM-238% SCORG04-§ 22,190
UIRANIM-I35 SCO0l27-5 23070
URANTUM-238 Srgg6ll-E 3670
URANILTM-238 SCOEH0E-5 3000
LURANTUM-238 SC-03605-5 14740
URANIUM-238 Scp3glls 4250
URANIUM-228 EC-08600-5 15400
URANMUM-23B 5C-0REIOL-E 16,180
TRAMIUDM-233 SC-08616-5  1.520
URANIUM-238 5C-08613-5 11400
URANIUM-238 SC-0BEL0-S 16610
URANTUM-238 SC08617-8 . .65
URANITM-238 SCOR614-§ 12790
URANIUM-238 SC-OBIN3-S 6.3
URANIUM-238 SCO8621-8 7450
URANTUM-138 SO-IEGIE-S 4260
UIRANIUN-238 50080155 4430
URANIUM-23% SCO8622-8 1975
URANTUM-238 SC-OEG1S5 1008
URANIUM-238 SC-OBIDS-S-RS 8.640
TRANIUM-238 SC0%623-58  5.660
URANIUM-238 SCOBENLE 7710
TTRANIUM-232 SCD&624-5  F5.EI0
URANITM-238 SCo3107-E 10,310
URANIUM-238 BC08625-5  17.650
URANIUM-235 SCDEIGS-S  4.9T0

URANIUM-238 average valus ic 8.2
The maxirmm slngle conceniration v

NUMBER OF Thorium-23¢ SAMEPLES 1N DATABASE FOR THIS €U I5: 6

LOCATION CONC

PARAMETER

Thorm-230 SC-09020-8
Thotume-230 HC-08503-5
Thorium-230 SC-OREDE-8
Thorizm-230 SC08613-5
Thormm-230 = SC-08618-5
Thorium-230 SC-08623-5
Avermpe of Therum-230 ¥

Maxipum sngle value is 1.3% BCLG, which is

1.01
1) |
1.16
104
0.21
1.39

DL
.35
4.43
4.18
.37
e
213
4.47
4.0
4,18
2.%6
4 G5

1,53
2.61
313
4,59
i
.26
4,54
1ile
all
507
325
iRl
3153
ER N
3585
4.08
3195
L
372
187
113
541
3.04
4.79
9.94

U086 DATA REPORT

TRANIUM-238

138 SAMPLES IN DATABASE FOR THIS CU 15 36

UNITS
PCIYG
PCUG
PCIAG
BEVG
PCUG
PCIFG
PrlfG
PCIG
PCNG
LG
PCUG
POWG
PCLG
PCNG
FCING
PCUG
PCLG
PBCLAG
PCLG
PCLG
PCUG
PCLIG
PCLG
PCWG
PG
POLG
PCIG
PG
PCIIG

PG
PCLG
PCING
PG
PCLG
PCUG
PCIAT

o4 PCLIG, whith is welow ALARA value of 30.0 PCLG,
alue 15 23,07 PCIAG, which is below Criteria of 120 FCI/G.

THORIUM-230

DL  UNITS
072 POUG
072 PCUG
pri POUG
072 POUG
072 PILG
otz FCLG

alues 15 1.07 PCI/G, which is below ALARA, 5.0 PCVG.
pelow criteria, 6.2 PCUC



10/18/96 _ PAGE 2

U086 DATA REPORT (CONTINUED)
RADIUM-226
NUMBER OF RADIUM-226 SAMPLES IN DATABASE FOR THIS CU 15: 6

PARAMETER LOCATION ©CONC DL UNITS

RADIUM-226 SC-09020-5  2.3608 0.29  PCUG
BADIIM-226 SC.OBA03-8 23154 0.3 PCUG
RADIUM-226 SC-08608-8  2.4062 ©27T  PCIWG
RADIUM-226 SCO8613-8 24570 034 PCIG
RADIUM-226 SC-DE613-5 24743 043  PCIG
RADIUM-226 SC-OB623-8 24743 0.29 BCLG

Aversge of RADIUM-226 values is 2,421 PCHG, which is blow ALARA, 5.0 PCIG,
Maximum single value is 2,497 PCEG, which is below criterig, $2 PCIG.

RADIUM-2I8
NUMBER {F RADIUM-218 SAMPLES IN DATABASE FOR THIS CU 18: &

PARAMETER LOCATION CORNC DL UNITS

RADIUM-274 SC0020-8 141 .44  PCLG
RADIUM-228 SC-DB603-5 125 035 PCHG
RADIUM-228 EC-0E608-8 133 0.5 PCHG
RADIUM-218 SCORA13-8 16 0 BCNG
RADIUM-228 SC-DE61E-8 103 080  BCLG
RADIUR-Z28 SC-08623-5 139 r.3  PCUG

Average of RADIUM-228 values is 1.26 PCLG, which is below ALARA, 5.0 FCUG.
Maximuty single value iz 1.41 PCING, which i below criteria, 6.2 PC1AG.

ARSENIC
NUMBER OF Arsenic SAMPLES IN DATARASE FOR THIS CU IS: 6

PARAMETER LOCATION CONC DL UNITS

Arseni SC-ON20-5 9.8 043 UGG
Arsenic SC-U8603-8 5.9 042 UGG
Amonic  SC-08608.8 54 041 UG
ATsenic $C-08613-5 73 042 UGG
Arsenic SC-0B618-5 6.1 641 UGG
Arseniic SC8623-S 34.1 045 UGG

Average of Arsenic values is 11,433 UGG, which is below ALARA, 45.0 UGG,
Maximam single value is 34,1 UG/G, which is Below criteria, 75 DGHG.

CHROMIUM
NUMBER OF Chromium SAMPLES IN DATABASE FOR THIS CUIS: &

PARAMETER LOCATION CONC PL  UNITS

Chromium SC9029-8 172 036 UGG
Chromium SCOR603-5 132 035 UGHT
Chromiam EC-ORG0E-5 146 038 UGG
Chromivm EC-OB613-5 145 035 UGG
Chromium SC-0BA1E-E 14 R UGG
Chromium SC-08623-8 167 038 UGG

Averape of Chromium values is 14.77 UG/G, which is below ALARA, 200 UGG,
Maximum singhe valse is 17.2 UGG, which iz below criteria, 1100 UGG,



TV LR

CUDES DATA REPORT (CONTINUED)

LEAD

NUMEBER OF Lead SAMFLES TN DATABASE FOR THIS CUTS- &

PARAMETER LOCATION

Average of Lead values is 14,57 UGHG, which is below ALARA, 240.0 UGG,

SC00020-8 205
SC.O08603-5 109
5C-0B608-8 121
SC-08613-8 148
BC-OESIE-8 106
5o-08R23-8  1R.5

coNe DL

019 UGG
018 UGG
4.19 UGG
0.1% UG
012 UGG
4.0 UGG

UNITS

Maximum single valoe is 20,5 UGG, which is below criteria, 450 UGG

PCHs

NUMBER OF PCB 5AMPLES IN DATABASE FOR THIS CUI5: 11

PARAMETER LOCATION
ECH SCO 205
FCB SC-08603-5
FCB SC3604-5
BCB SC-08603-5
PCB SC-08505-5
PCE SCO8605-5
PCE SC08613-F
PCB SC-08510-8
FCH SCEG1E-8
PCR BC-DEG23-5
PCE SC-nRel-C

The Average POB valae js 1063.27 VGIKG, which is ABCVE_ALARA. The Sutface ALARA vufue is 650 LPGAKG.
The manimu single eoncentration vahe is 3500 UG/KG, which does not cxceed Crieria.

CONC
4]

g
170
0]
SHIN}
40
180
1400
0
Xla
1600

DL
40
39
13
H}
390
3
k|
T
L
42
T

UNMITS
VG/IRG
UGG
UGHEG
UGG
UKS
UGKS
UGKG
UGKG
UGKG
UG/KG
UG/KG



: Weldon Spring Site Remedial Action Project
/ 7295 Highway 94 South, St. Charles, Missouri, 63304

ES&H 1.2.1.1, Rev. 1, 03496
SOIL CONFIRMATION REMEDIATION DISPOSITION FDRM Page 1

of 2

SECTION I

1. Work Package Number__ WP 20

4. Remediation Unit Number: ~ ¥ ALOTT

4. Contaminanes of Concem: x T1-238
TNT FCRE PAH

X - Th230
As

2. nm-::_lﬂ_uplﬁ_tg 3. Review Form#:_Sip - OF 2

5. Coofirmation Unit Number:_ (AL R (o {map artached)

Th-232 Ra-226 Ra-228
— e R X m

Yes _X_N{J .

7. Results average below ALARA goal(s)? ’DQ’B A\Iﬂ - .4 mg \Kﬂ
J }

8. All results below cleanup criteria?

. Yes __)(_Nu

2. Any results greater than 33 eriteria?

Tes i_h'u

10. Hotspots present {less than 3X criteria)?

_Xjr'ts No

Parameter

Size

Concentration

Complies with Plan?

U-Z2R (6C-oR05-9) |1 |+ % (k4

\Di\.?cqlmi:lcﬁ

X *—Yns _ HNo
Yes _ No
Yes Mo
Yes No

11. Reviewer: MM {j‘T' Edﬂ_?{

Date: 10 [|la iﬂgg

11.:Reviewer Dispesition Recommmendation. .

. Belease for Unrestricted Use {Section H)
Additional Excavation Required (Section IV}

ALARA Committee Required {Section II)

SECTION 1T " Results are ALARA. CU is released for uarestrictad use,

14. ES&H Manager:

15. DOE Project Manager/Engineer:

L6, Project Manager:

7. Construction Engineer:

Drate:

Date:

..'l
Date:

Date:

SEE ATTACHED RESULTS AND MAP

PCR= o WU-7738.




SOIL CONFIRMATION REMEDIATION DISPOSITION FORM Page 2 of
ES&H-1.2.1, 0319

. l SECTION Ifl ALARA Committer {Avernge above ALARA}

Confirmation unit status reports have been attached for the fulluwmg mntammants of concern for which
the average exceeds AL ARA-

1-238 Th-230 Th-232 Ra226 ™ RA2IS TNT
PAH As Cr b T

B e —

—_— P

Disposition Input: (0D B < ~av%. ax.0eodod ALHM:I'n‘:I wioa less Yheas fa.de b 1D A.».Jrc: Hasrre. S e

B4, e 0B tanatbn e oo Lo Ohane AtATA oo bt auohn pithe

DS taea Ihmﬁ\'f{c.. u%m valias,

Mm&hm JL% {yu%:lc nnmoh %Lwt tnddd shl !m%m_ﬁ_ oASt il

The eyienh Lo Gildj A A soonedl Saarg %d‘ Mm,\-:t "EMMML Yflea |, i-{mp,“{uq.

loeShue b g0y &Mmﬁﬁmﬁ M
EA AP -8 sag <thelod = e
Disposition Decision: Backfill/Release for Unrestricted Use.

X Additional Excavation Required. { joe Qe U-20% m\kub\

e Additiopnal Sammpies ra be Collected.

Y Q%w__, | [ Idfre;éé;{%ﬁ“

Vote ES&H Manager [/

Vote virg amai otection Manager
/&M . sdulo

Vute Deputy Project f:—uetmr Environmenral Date i
Construction Engmb:r : _ {“‘3{ : .

| 18/05 % o
Project , ' o - Date b

Section IV Resairs Greater than 3X criteriz or > Kotspot rule, additional excavation antomatically reguired,

Project Manager: Date:
Construction Engineer: Date:

- p— - . .




SECTION I ALARA Committee, contimed
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RUSE S

NUMEER OF URANIUM-238 SAMPLES IN DATABASE FOR THIS CU I3: 36

PARAMETER

URANIUM-23B8
UERANTUN 238
TR ANIUM-238
URANIUM-238
URANIUM-238
URANTUM-238
UBRANTIM-238
URANIUM-238
URANIUM-238
URANIUM-238
URANIUM-238
URANILM-238
URANIUM-238
URANMIUM-238
URANIUM-Z33
URANIUM-238
URANIUM-238
URANIUM-238
URANTM-238
URANIUM-Z3R
UBRANTUM-238
URANIUM-238
URANIUM-238
URANTUM-238
URANTUR-236
URANIUW-238
URANIUM-2358
URANIUM-238
URANIUM-Z38
URANIUM-238
UERARTIM-238
URANILIM-233
URANIUM-238
TRANIUM-238
URANIUM-238
URANITRM-233

URANIUM-238 average vahe is 13,345 PCIG, which is below ALARA value of 30.0 PCLAG.
The maxiim singls concentration vakes is 191,29 PCIAG, which cxeeeds Crieeria,

NUMBER OF Thorium-230 SAMPLES IN DATABASE FOR THIS CU I5: &

PARAMETER
Thorium-230
Theorinm-230
Thorium-230
Thorum-230
Thearnta-230
Thoriym-230

Average of Thorum-2350 values is 1,07 PCU/G, which is below ALARA, 5.0 POLAG.
Maximum smgie value is 1,39 BCWG, which is below coteria, 5.2 PCIMG.

LOCATION
SC-09018-5
SC00010-8
SC-03501-8
SC09020-5
SC-DRG02-5
SC-09125-8
SC-08606.8
5C-03603-5
SC-0126-5
SC-ORE0T-5
SC-OBEM-S
sC0M27-8
SC08611-5
SLC-RG08-5
SC-DRE0S-5
SC-OBAL2-S
5C-03609-5
SCARL0L-E
SCORG16-5
SC-0BA13-5
SC-LAG1D-5
SC03617-8
SC08614-F
SCOB103-5
SC-OEGZ1-S
SC-08618-5
SCH8615-5
SCORE22-5
SC-0B619-5
SC-0BIRS-S
SC-08623-5
SCOR620-5
SC-08G524-3
SC-0B107-5
BC-DR625-5
SC-08109-5

LOCATION
SC-0o020-8
SC08603-5
SC0850E-8
SC-0BE13-8
SC-08618-8
SCO8623-%

LONC
4,280
.215
2.580
1,685
L5345
10.420
1.235
1.085
13.46
4,160

22,19}
13.070
1670

3,000
14.740
4,250

15400
16. 180
2.820
11.40)
16.610

1.625
12,790
£.350
7450
& 260
4,430
1.97%
10094

191,290
5650
7.710

15.830
10.320

17.650

4570

CONC
1.01
091
1.16
1.04
0.91
139

DL
235
4.43
418
137
3.00
2.18
4.47
4.11
4.18
286
4,06
133
2.5
313
4.59
302
224
4.54
.76
3.1
ST
3.25
5.81
353
317
398
4.08
195
3.2
11.56
.87
3.5
1.41
164
479
9,54

CTHES DATA EEPORT

URANIUM-235

UNITS
PCIIG
BCIHG
PCL/G
BCLG

PCLG
FCIAG
PCIG
PCUG
PCIG
PCIG
FCVG
PCLG
PCIG
PCIAG
PCLAG
BCI/G
PCUG
poIG
PCIG
FCVG
PCNG
PCVG
PCIG
PG
FCUHG

THORIUM-23D

DL UNITS
0yl POUG
072 POLG
072 PCUG
072  PCMG
0.72 PCLG
Q.72 PCIG



10/16/96 _ PAGE 2
CUDS6 DATA REPORT (CONTINUED)
RADIUM-221
NUMBER OF RADIUM-226 SAMPLES IN DATABASE FOR THIS CU I5: 6

PARAMETER LOCATION CONC DL UNITS

RADIUM-226 SC09020-8 23608 0.29 PCLG
RADMM-216 SC-0BE03-§ 2315 038 PCLG
RADIVM-226 SC.0B603-8  2.4062 027 PG
RADITM-226 SC-08513-8 24870 ¢33 PCNG
RARTUM-226 ECO8618-8 24743 0.43 FCI'G
RADRIM-226 SCDEG23-E 24743 0.39 PTG

Average of RADIEM-226 values is 7421 PCI/G, which is below ALARA, 5.0 PCIAG.

Maxltrom single vilue is 2,497 PCEG, which is below erilzria, 6.2 PCLG.
RADIUM-228

NUMBER OF RADIUM-22% SAMPLES IN DATAHBASE FOR THIS CU I5: 6

FARAMETER LOCATION coNC DL UNITS

RADILUM-228 SC09030-8 141 0.44  PCLG
RATHUM-228 3COR603-5 115 0.35 PCIFG
RADIUM-2258 SC-0BS0B-5 1.33 0.51 PCHG
RADIUM-228 SC0E615-8 L6 0.4  PCUG
EADIUM-228 5C-48618-8 103 060 PCUG
RATHUM-228 SC8623-8 139 0.3 PCIG

Average of RADEUM-228 vajucs is 1.26 PCLG, which is below ALaja, 5.0 PCLG.
Maxinmmm single value is 1,41 PCUG, which is below eritenia, £.2 PCLG.

ARSENIC
NUMBER OF Arsenic SAMPLES TN DATABASE FOR THIS CTF15: 6

PARAMETER LOCATION CONC DL UNITS

Arsenic SC-08020-5 0.8 043 UIG
Arsenic BOOBR03-5 549 042 UG
Arsenic SC-0B60E-§ 54 043 VGG
Arzenic SC-08613-8 | nd2 UG
Arsenic SC08615-8 6.1 N4l UGG
Atsemic BL-0EEZ3-5 4.1 G445 UGG

Average of Arscnic values is 11,433 DGIG, which is below ALARA, 45.0 UGHE.
Maximum single value is 34,1 UGG, which is below criieria, 75 UGG,

CHROMIUM
NUMBER OF Chromiuvm SAMELES IN DATABASE FOR THIS CUIS: 6

PARAMETER LOCATION  CONC oL UNIT?

Chromiuny SC-OMR0-E 172 036 TGO
Chromium SC8603-8 132 035 LG
Chrxnium SCOE008-8 144 036 UG
Chromiom SCAOBEL3-5 145 0235 UGG
Chremium SC-08616-8 1.4 036 UG
Chromium SC-08623-5 167 038 UGH

Average of Chromium vahues is 14.77 UG/G, which is below ALARA, 80.0 UG/G.
Maxlmam single value is 17.2 UGG, which is below criteria, 110.0 WHHG,




16/

CUES DATA REPORT (CONTINUED)

LEAD

NUMBER OF Lead SAMPLES IN DATABASE FOR THIZ CU I3: 6

PARAMETER LOCATION
SC0e020-5 2005
5C08603-8 109
SCH8608-8 121
5C08513-8 4.8
SC-08618-8  10.6
SC08623-8 185

EEEEEE

Average of Lead values is 14.57 UG/G, which is below ALARA, 240.0 UGHG.

coNe DL

032 UGAa
0% UGHE
1% UGG
0.1y UGG
019 UG
o2 UG

UNITS

Maximmun single valuc is 20.5 UGAG, which is below criloria, 450 UGG,

PCBs

NUMBER OF PCB SAMFPLES IN DATABASE FOR THIS CU 18: 11

PARAMETER LOCATION

PCB SC00020-%
PCH SC08503-8
PCB SC-0R604-8
FCH EC-G0E-3
FCB SC-(REDS-B
FCE SC-ORR0A-5
FCB SCBEE13-3
PCEB SCOA610-5
PCE SC-0B618-8
PCE SC08623-5
PCE SC03608-C

The Average PCB value is 106327 UG/KG, which is ABOVE_ALARA. The Surface ALARA vahue is 650 UG/KG.
The maximums single concentration value is 5500 UGG, which dos sot exceed Crieria,

CONC DL
Y 40
0 S
1700 Ta
0 4
k{1 00
Tald 3%
160+ k]
1400 7L
0 9
7o 42
1600 f

UNIT3
UGEG
UGKG
UGG
UTGEG
UGKG
GEG
UGG
UGHKG
UGHEG
VGKG
VGG
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Weldon Spring Site Remedial Action Project
7205 Highway 94 South, St. Charles, Missouri, 63304

ES&H 1.2.1.1, Rev, 1, 03/96

SOIL CONFIRMATION REMEDIA‘I’IGN DISPOSITION FORM Page 1 of 2
SECTION [
1. Work Package Number: LJPTD 2. Dae;_4 17 Ao 3, Review Form #_9 (g -Cip‘-[
4. Remediation Unit Number: ?Uﬁm 3. Confirmation Unit Mumber: C}-@?:F {m.ap attached}
§. Contaminants of Concern: U238 - Th230 __ Th232 _____ Ra226 Ra-228
TNT PCB ___PAH ____ As  ____ Cr " m T
7. Resuits average below ALARA poal(s)? :;Q Yes No
B. All results below cleanup criteria? . ?_’E Yes No
9. Any results greater than 3X criteria? ) Yes X_No
10. Hotspots present {less than 3X eriteria)? Yes E Mo
Pararneter P Size Cencentration Complies with Flan?
/ _ . _Yes . WNg
\ b 7 Yes ___ No
i) '
,M _ Yes No
/ - Yes Mo
prog .

11. Eeviewer: ‘/iZQ/L LW %ﬁj ' Date: ZDQ[/ f?ﬁé

12. Reviewer Dispositian Recommendation: & Realzase for Unrestricted Use (Section I0)
- ' ____ Additiona) Excavation Required (Section IV)
ALARA Commmittee Required {Section {IE)

SECTION IT Results are ALARA. CU is relensed for unrestricted use.

Date; _ ?é?/? é
Date: ?/ / ?/ ? 4
16. Project Mmgczﬁ;‘\’@'j—\ Dal::.a' 7

17. Construction Engmner(@m ﬁ/e«é — fp [O%W - Daxu:. fj;f ! _"':/ ?fé

14. ES&H Manager:

13. DOE Project Manager/Engi

SEE ATTACHED RESULTS AND MAT

Note: {U No U o

Sle. hrumdaae s : Lo
O,@m . L._,f:zju Cap’ﬁurf@mﬁe/(,

LORU N
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09/17/96

CUO87 DATA REPORT

PARAMETER CONC

URANIUM-238 (16 SAMPLES)
1.730
2.095
1.670
2.310
1.670
; 1.945
2.230
2.020
1.520
3.210
1.925
2.295
3.010
2.110
2.1%0
3.660

DL LOCATION

3.460 SC-08705-3
4,190 SC-08706-5
3.340 SC-08707-§
4.620 SC-08712-3
3.340 SC-08713-§
3.890 SC-08714-5
2.420 SC-08719-8
4.040 SC-08720-8
3.040 SC-08721-8
2.690 SC-08320-5
3.850 SC-08808-5
4,580 SC-08809-5
1.680 SC-08816-5
4.220 SC-O8815-5
3.800 SC-08501-8
2.330 SC-08506-5

URANIUM-238 AVERAGE = 2.349 PCL/G

PAGE 1

UNITS

PCI/G

PCI/G
BCL/G
PCI/G
PCI/G
PCL/G
PCL/G
PCL/G
PCL/G
PCI/G
PCI/G
PCI/G
PCL/G
PCI/G
PCL/G
PCI/G



We.'.daﬂ".i'pring Jire Remedial Actioh Projece
7293 Highway 94 South, Sr. Charles, Missouri, 63304

ES&H 1.2.1.1, Rev. 1, 03/96

SDIL CONFIRMATION REMEDIATION DISPOSITION FORM Page 1 of 2
SECTION 1
1. Work Package Number: LL_JD‘-“? - 2. Dme: OGNV T - Sl 3. Review Form #: Q_{._Q e |
4. Remediation Unit Number; EALOTE 5. Confirmation Unit Number:_CAL OB (map anached)
6. Comamivants of Concern:___%__ U238  _  Th-230 __ Th-232 _____ Ra226 Ra-228
TNT ___ PCB ______PAH As _Cr P T
| 7. Results average below ALARA goslis)? _i_Yes __ _No
% All results below cleanup criteria? _LYBS No
8. Any results preater than 3X criteria? | ) . Yes l,é__‘nln
10. Hotspats present {less than 3X criena)? - LNQ
Parameter ) Size Coneeptration Complies with Plan?

/ Yes __ No
/ _ . {- Mo

L ] Yes Mo

——

- \A\‘ : Yes . No

/L

IL. Reviswer: i ]l@L W Mﬁ% Date: o?r/lf?"f/‘ff’

12. R:vi_twer Disposition Recommendation: & Release for Unrestricted Use (Section ID
: - Additional Excavatior Required (Section I'V)
ALARA Commirtee Requirad (Section I1I)

SECTION K Results are ALARA, CU ¥ released for unrestricted use. _
Drate: ?ﬂ 7 éé

] r“ P o 212090

16. Project Managu:% Dpae T 2/56

17. Construction Eugimcn@yﬂﬁ % v /%f,:'?/k.f - Date:_;r?/ /? A} y

14, EE&H Manager:

15. DOE Project Manager!Eng -

SEE ATTACHED RESULTS AND MAP

Nc:, U‘!('L\Lm
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LEGEND Foviews et Al -0l
RUOS - CUBZ0 THRU CUOSO _ . -

RUDO7 ~ CUBS1 THRU CUOT |
RUGOS — CUGT8 THRU CUB3 | 1 Units for WP-420
RUODY - CUOS4 TERU clizz| Remedial Usits f
RUOL0 - CU23 THRU CUI38

Figure: 1-1

(| rrorvo: DOEIOR/IS4E-590 | ermesmwo. EICPAO06/0196

| oramaro k: EMD [omawy B WSSREAP GIS | oate  DLI%6
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% - Figure B-6%
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09/17496 PAGE 1

CU088 DATA REPORT

PARAMETER CONC DL LOCATION UNITS
URANIUM-238 (30 SAMPLES)
2025  4.050 SC-08801-5 PCLG
1.725  3.450 3C-08802-5 PCL/G
2.130  4.260 SC-08803-5 PCL/G
2.650  3.120 SC-OBB04-5 PCI/G
1.610  3.220 3C-08305-5 PCI/G
3.480  1.820 SC-08306-5 PCI/G
3.850  3.140 SC-08807-§ PCI/G
1.925  3.850 SC-0B808-3 PCI/G
2.295 4,590 SC-08809-S PCL/G
3.010  1.680 SC-08810-5 PCI/G
4210 2.530 SC-08811-S PCI/G
2,105 4.210 SC-08812-5 PCI/G
2.015  4.030 SC-08813-5 PCL/G
1.675  3.330 5C-08814-8 . PCI/G
2,110 4220 5C-08315-5 PCI/G
3.490  3.060 SC-08816-S PCI/G
2.135  4.270 SC-08817-5 PCI/G
2.790  2.920 SC-083818-5 PCI/G
1.830  2.300 5C-08819-5 PCI/G
2.295  4.590 SC-08916-8 PCL/G
3950  2.270 SC-08917-5 PCLG
2.145 429G SC-08918-5 PCI/G
2.090  4.180 SC-08919-S PCI/G
3.130 2,300 SC-08920-3 PCI/G
2210 4.420 SC-09016-5 PCLG
3.070  1.970 SC-09017-§ PCI/G
4.280  2.350 SC-09018-5 PCTG
2.590  4.18C 5C-085601-5 PCT/G
2.235  4.470 SC-08606-5 PCI/G
3.670  2.610 SC-08611-3 PCI/G

URANIUM-238 AVERAGE = 2.624 PCL/G



Weldon Spring Site Remadial Action Project
7295 Highway 94 South, St. Charles, Missouri, 63304

ES&H 1.2.1.1, Rev. 1, 03/96

SOIL. CONFIRMATION R.EI'HIEDL&TIGN DISPOSITION FORM Page 1 of 2
SECTION T
1. Work Package Numberi__ wOPAZO . 2 Due O VF- N 3. Review Form ¢ Qlo - 05
4. Remediation Unit Number:___ MO 5. Confirmation Unit Number: (ALORS  (map attached)
6. Contaminants of Concern:____ X U238 _ -_Th-230 Th-232. Ra-226 Ra-228
TNT PCB PAN __As ___ cCr Pb T
7. Resulls average below ALARA gaal{s)? b ﬁ Yes No
8. All resultz below cleznup crireria? . & Yes Na
9. Any results greater than 3X criteria? . Yes X _No
10. Hotspots present (less than 3X criteria)? Yes é Na
Parameter Size Concentration Complies with Plan?
// Yes __ Mo
L - _ Yes No
j\ T\ : . Yes ____ MNo
/ Yes _ HNo
- _ '
11. Reviewer: %71: AA_— :’I' . Mﬂ]/ Date: Oq %’?’/Kf“ﬁ
[ /) [
12. Reviewer Disposition Recormmendarion: Release for Unrestricied Use (Section IT)
: ' Additional Excavation Required {Section TV}
. ALARA Coramines Required (Section IT)
SECTION I | |
14, ES&H Manager: Date: ?/ ?é )é'
15. DOE Prnj:ct Managen’Engmeer ,%W _( J_Eaﬁ‘—-r Date: ?/J?r/?&
/ Date:t"‘ 7/? 7 2
Date: 9/7%;’}/ oL

SEE ATTACHED RESULTS AND MAP

Ncﬂe: Na Ut Ao
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LEGEND Toniers Bt Te-065 |

RUOGS -- CU020 THRU CU050
RUDG? - CUOSL THRU CUOTT
RUD0S -- CUO78 THRU CU093 ; e far WP-420
RU009 -- CUO4 THRU CUI22 Remedial Units for
RUAIO -- CUL23 THRU CUI38

Figﬁre: 1-1

vrort Mo DOE/ORIZIS48-590 mEm: No.: EICPIDOGMNE
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08/17/96 PAGE 1

CUDE9 DATA REPORT

PARAMETER CONC DL LOCATION UNITS
URANIUM-238 (30 SAMPLES)
2.135 4,270 SC-08901-5 PCI/G
1.715  3.430 S5C-08902-5 PCI/G
2.170 4,340 5C-08903-5 PCL/G
1.450  2.900 SC-08904-3 PCI/G
2.145 4,290 SC-08905-8 PCL/G
1.755  3.510 SC-08%906-5 PCL/G
2.190 4380 SC-08907-5 PCI/G
3.070  2.230 SC-08908-8 PCL/G
2.060  4.120 SC-08%09-8 PCI/G
2.215  4.430 SC-08910-5 PCI/G
3.020 2.810 SC-08911-5 PCL/IG
4,710  2.360 SC-08%12-5 PCL/G
3.370  2.220 SC-08513-§ PCL/G
2,185  4.370 5C-08%14-5 PCI/G
3.710  2.820 SC-08915-§ PCLIG
2.295  4.590 5C-08516-§ PCL/G
3.950  2.270 8C-08917-5 PCL/G
2.145  4.290 5C-08918-5 PCT/G
2.090 4,180 5C-08919-§ PCI/G
3.130  2.530 SC-08920-S PCI/G
1.710  3.420 SC-09319-5 PCI/G
5.170  3.100 SC-09320-5 PCI/G
2.485 4970 5C-09321-8 PCI/G
1.670  3.340 8C-09322-S PCI/G
2.265  4.530 SC-09323-§ PCI/G
3,130 2.300 SC-09324-5 PCI/G
5.560  2.690 SC-09001-§ PCI/G
2.280  4.560 SC-09006-5 PCI/G
4.310  3.280 SC-09011-5 PCI/G
2.215 4,420 SC-09016-S PCI/G

URANIUM-238 AVERAGE = 2.743 PCI/G




Wcldm*-ﬁonhg Site Remedial Actian Froject
7295 Highway 94 Sowth, St, Charles, Missouri, 63304

ES&H 12.1.1, Rev. 1, 03196
SOIL CONFIRMATION R.EI'VIEDI&TIDN DISPOSITION FORM Page 1 of 2

SECTIONE

1.. Work Package Number: LaPU?20o . 2 Da:s:_lQ_LLLIﬁQz 3. Review Form #:_ A lp — 03K

4. Remediation Unit Nu:nber = LADD"‘% 5. Confirmatiop Upit Number:  CAADS O {map attached)

6. Contaminants of Concern: uass ' é Th-230 Th-232 Ra-226 X Re-228

TNT FCH Pb Tl
7. Results average below ALARA goal(s)? _XLYES - No
8. All resubts below cleanup criteria? . : lj’es ____No
2. Any results greater than 3X criceria? ) : Yes g&Nc
10, Hotspots presear (less than 3X criteria)? Yes _X_No
Parameter . Size Comeentration Complies with Plan?
/ o Yes _ No
N, T : Yes Mo
\5\} | : Yes Mo
// : Yes __ MNo

—

i1. Reviewer: %&Lﬁkf . M—ﬁb 3 Dare: 1':-‘ }U. 1QL¢J

I2. Reviewer Disposition Recommendation: ﬁ Release for Unrestricted Use (Section IT)
' ' Additiona) Exeavation Required {Section IV)
ALARA Coramires Requined (Section [II)

SECTION IT Results are ALARA, CU is released for unrestricted use.

14. ES&H Manager:

oue Ll 2

Drate: {0/ w Zﬂ'___

D/ O WSO8

_--‘-‘--‘_-_F '
iMIA‘=6 Diate: _ﬁ[_ll_ﬁ_lﬁ__

SEE ATTACHED RESULTS AND MAT

15. DOE Project Manager/Eagmeer:

16. Project Magager

17. Coustruction Enginesr:
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RUNT -
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LEGEND

’Rexfhz.w TormH Qb -078

-- CUD20 THRU CU050
CUD51 THRU CUR77
CO078 THRU CU093
CU0%4 THRU CU122
CU123 THRU CU138

Remedial Units for WP-420

Figure: 1.1

¢ DOEIORIZ1548-5%0 | EXBIBII NO. i EFCPI006/0196

DRAWN 2T: WSSRAP DATE (Lf94
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10 L4196
- CTX0 DATA REFORT
URANIUK-238
NUMBER OF URANIUM-232 SAMPLES IN DATABASE FOR THIS CU 15: 30
PARAMETER LOCATION  CONC DL UNITS

URARIUN-238 SC093248  3.130 23 KUG
URANIUM-23E SC09216-8 4410 230 PCUWG

URANIUK-238 SC-OM0-5 5.560 80 PCING
URANIM-238 SC7TE LSO il4 PO
URANIUM-238 SC4i-5  T.IED 413 Bl
URANIUM-238 SCOH9218-8 1935 191 PCIG
URANIUM-238 SCO9006-5 2280 4,56 PCIAG
URANITIM-258 SCO9003-5 2550 2.91 BCIG
URANIUM-238 SC05219-5  1.60% 3.21 PCTG
URAMITM-258 SC-e)T-5  5.610 2.54 PG
URANIUM-238 SC05004-8  2.170 4.34 PCUG
URAMIIM-238 SCU20-8  E.SEO 315 FCL'G
URANIUM-238 SC00011-5  4.310 3.28 PCLG
URANIUM-258 SCO0006-5 3,680 2.23 PCLG
URANIUM-238 SC-09005-5  1LWF i PCLG
UTRANIUM-Z38 SC-09012-5 4550 127 PCIIG
URANIUM-23E SC-0e009-5 2083 4.17 PCLG
URANIUM-I3E SC09113-8 10620 38 PCUG
URAMIUN-238 SC-0016-8 L3I0 442 PCIFG
URANIUM-23E SC-AM033-8 5450 150 PCI'G
URANIUM-238 SC-010-8 3580 1k PCI'G
UBRANIUM-232 SC09013-8 3.0W 197  PCLG
URANTLM-I38 SCO8014-8 2,155 4.31 PCLG
URANIGM-238 SC09117-8 16,19 343 PCOING
URANIGM-I38 SCO9TE-8  4.280 235 PLLG
URANIUM-233 SC-0N015-8 2480 242 PG
TFRANIUM-233 SComRs 2.5 4.43 PCIG
URANIUM-238 SC-0521-8  11.950 417 FCIG
URANIUM-233 SCOWEM-E 14685 337 PCUG
URANIUM-238 SC-09125-8 10420 218 FCVG

Average of URANTUM-238 vahues is 4536 BCUG, which s below ALARA of 3.0 PCEAG.
Maxirmm singls value is 16,19 FCIis, which is below criteria, 120.0 PCIAG.

THORIUM-230
NUMBER OF Tharium-230 SAMFLES IN DATABASE FOR THIS CU [3: 5

PARAMETER LOCATION  CONC DL  UNITE

Thetium-230 SCA219-8 098 07 PCKG
Therium-230 SCO06005-5 (09t o7 PCVG
Thorlum- 230 SC00010-8  1.35 072 FCIG
Thoriwm-230 SC09015-5  1.08 07 FCIG
Thorium-230 EC-0020-8 101 07 PFCIG

Average of Thorium-230 valuss i 1.066 PCLYG, which is below ALARA of 5.0 PCIAE,
Maximum single vahe is 1.35 PCING, which is below sriteria of £2 PCIG,

FAGE 1



TS 14196

NUMSBER OF RADIUM-226 SAMPLES [N DATABASE FOR THIS CU I3: 5

FARAMETER
BADIUM-226
RADIUM-226
RADIUM-226
EADIUM-22G
BAPIUM-226

Average of RADIUM-226 values s 2,302 PCI/G, which is below ALARA of 5.0 PCLIG.
Maximmm single value iz 2.4062 PCUG, which is below criteria, 6.2 PCLAG.

NUMBER (OF RADIUM-228 SAMPLES IN DATABASE FOR THIS CU I8: 5

PARAMETER
RATHUM-224
RADIUM-22%
RADIUM-228
RADIUM-22%
RADIUM-228

Averupe of BADIUM-228 values is 1,253 PCIG, which is below ALARA of 5.0 2CUG.
Maximum single value is 1,77 PCIG, which is below eriteda of 6.2 PCI/G.

LOCATION  CONC

SC-09219-8
BC-0M05-5
SC-ONH0-5
SCO9015-8
SC-090H-5

LOCATION  CONC

SC9219-5
SC08005-5
SC08010-8
SCO90E5-5
SC05020-5

2,335
20657
2.4062
2.2927
2.5608

1170
1.770
0.585
1,330
1.410

CUA} DATA REPOET (CONTINUED)

DL
0.32
0.21

- B33

0.24
0.29

GL
.35
0.47
1.17
0.3
D.ad

RADTUM-I26

PCLG

RADIUM-22E

UNITS
BCLIG
BCLG
PCLG
PCIG
PCL'G




L 14556

CU0 DATA REPORT (CONTINUED)

ARSENIC

NUMBER OF Arscnic SAMPLES IN DATABASE FOR THES CV I8: 5

FARAMETER
Arsenic
Arsenic
Arsenic
Arsenic
Arsenic

LOCATION
8C-Q9219-8
SC-0005-8
SC-0910-8
SC-0%0135-8
SC-0020-5

CONC
189
4.7
9.5
12.2
9.8

DL

042
0.45
043
045
043

UNITS
UGH;
UGis
UGH:
UGHa
uaGra

Average of Argenie values is 10.62 UGG, which is below ALARA of 45.0 UGG,
Wmniniun single value is 16.9 VGAG, which is below criteria of 75 UG/AG.

CHROMIUM

WUMBER OF Chremium SAMFPLES IN DATABASE FOR THIS CU [5: 5

FARAMETER
Chromium
Chromantn
Chramintm
Chrotair
Cheami

LOCATION
SC-0R215%-8
BC-09005-5
BC-09010-8
BC-0H015-8
SC-D920-8

coNe
18.3
23
17.2
16.7
17.2

DL

.35
037
0.36
0.27
0.36

UNITS
GG
UGG
UGG
UGIG
UGG

Average of Chromium values is 18.34 TG/G, which is below ALARA, %10 UG/G.
Maximum single vahe is 22,3 UGHG, which is below criteria, 110.0 DGAG.

LEATH

NUMBEE. OF Lead SAMPLES IN DATABASE FOR THIS CUIS: 5

PARAMETER
Lead
Lzad
Lead
Lead
Lzad

LOCATION
SC05115-5
SC09005-5
SC-09010-5
SC05015-%
SC-09020-5

CONC
3.8
275
19.9
16,5
.5

BL

p.19
020
B.19
02
0.12

UNITS
UGAa
UGG
UGG
UH3G
HHG

Averege of Lead values is 21.42 UGHG, which is below ALARA, 240.0 UGG,
Mazimum single valus ig 27.3 UGG, which is below eriteria, 450 UGAG.

PCBs

NUMBEE COF FCR SAMPLES IN DATABASE FOR THIS CTJ [S; 5

PARAMETER LOCATION
PCB SCO0219-8
FCE SC0R005-5
] SC8010-8
FCE SC4R015-5
KB SC05020-8
Average of PCE valucy is NA.

Maximum single vahue is NA.

CONC

(=3 = — = ]

DL
19
41
4
41
40

UMITS

UGHG
ULHRG
LHEKG
UHEKG
UGHEG



——— . .
Weldon Spring Site Remedial Action Project
7225 Highway 94 South, Sr. Charles, Missouri, 63304
ES&H 1.2.1.1, Rev. 1, 03/96
SOIL. CONFIRMATION REMEDIATION DISPOSITION FORM Page 1 of 2
SECTION I

1. Work Package Number:

Wwpdo

THNT PCB

6. Contaminants of Concern:

4, Remediation Unit Number; zu OOE}

11228
FAH

2. Date: o 'J {a!"q{-ﬂ 3. Review Form #- % - DBD
© 5. Counfiomation Unit Numhcr:w!__(map attached)

Th-232 Ra-226

- _Th-230
As Cr

_ Fb - Tl

Ra-228

7. Results averags beiow ALARA goal(s)?

Ei\_ Yes : il

&.  All rasules hetow cleanup criterial?

_LYES Ha

9. Any resules grearer than 3% crtera?

Fes

10. Hotspots present {less than 3 criteria)?

Yes

Parameter e Size Concentration Complies with Plan?

/ tas o

\n 'i?ﬁ’ 4 Yes Mo

\'\ \ - Yes __  No

f Yes __ No
g

11. Eeviewer: W\—' .76/ tg/z-d_‘:lj

Date: iD}lb !C["L.ﬂ

I2. Reviewer Disposition Recommendation:

_X_ Relense for Unrestrieted Use (Section I
Additional Excavation Beguired (Section IV)
ALARA {Committee Reguired (Section HI)

SECTION IT

i4. ES&H Manager:

Resu.?.rs are ALARA,

LosAZL £ s

CU is released for unrestricied nse.

16. Project Mans

17. Construction Engineesr:

15. DOE Project Mamg:rfEngm:er /%w fﬁuﬁ

Date: o/75 /%
Date___ts /| fi_-rffé-
Daie: /0 04 24
paer_(0f06 [

SEE ATTACHED RESULTS AND MAP

Nbdf . ND U\'\W I 'j\'\



LEGEND ' _ =
RUOGS - CUO20 THRU CU050 Kevies Form# Q- OO

RUGG7 -- CUOS1 THRU CUO7T |
RUDDS -- CUO7E THRU CUO3 : e for WP-420
RUGDS - CUOY4 THEU CULZ2 Remedial Units £
RUBIG - CU123 THRU CULS

Figure: I-1

1ot Ko DOEOR/I1548-500 | smmrwo: EICPI00BID1%S
ORIGINATOY: EMD | by B WHSRAP DATE:  (1/%%
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10/16/96

NUMBER OF URANIUM-238 SAMPLES IN DATABASE FOR THIS CU 18: 32

CU091 DATA REPORT

PARAMETER LOCATION CONC DL UNITS
URANIUM-238 SC-09101-5  6.03 2.08 PCI/G
URANIUM-238 SC-09102-§ 159 3.17 PCL/G
URANIUM-238 SC-09104-§  2.23 4.45 PCI/G
URANIUM-238 SC-09103-§  1.90 3.79 PCI/G
URANIUM-238 SC-09105-8 2,30 4.60 PCI/G
URANIUM-238 SC-09107-§ 8.1l 3.49 PCI/G
URANIUM-238 SC-09106-8  1.61 3.22 PCL/G
URANIUM-238 S8C-0%108-5 1.64 3.28 PCI/G
URANIUM-238 SC-091i6-8 13.22 2.4 PCYG
URANIUM-238 SC-05220-S  8.38 3.25 PCL/G
URANIUM-238 - SC-08109-5  2.08 4.17 PCI/G
URANIUM-238 SC-05113-5 10.62 3.59 PCY/G
URANIUM-238 SC-0%111-8  3.14 . PCL/G
URANIUM-238 SC-05114-S  8.30 3.4 PCL/G
URANIUM-238 SC-09112-§  1.89 3T PCI/G
URANIUM-238 SC-09117-8  16.19 3.43 PCIG
URANIUM-238 SC-09115-5 15.12 4.46 PCI/G
URANIUM-238 SC-09118-5 13.96 2.38 PCI/G
URANIUM-238 SC-09116-S  2.09 4.18 PCL/G
URANIUM-238 SC-09121-§  11.95 4.17 PCL/G
URANIUM-238 SC-09119-5 12.00 5.400 PCI/'G
URANIUM-238 SC9122-8 21.61 2.72 PCL/G
URANIUM-238 SC09120-§  8.85 4.07 PCH/G
URANIUM-238 SC-09125-8 ° 10.42 2.18 PCT/G
URANIUM-238 SC-09123-5 17.56 3.32 PCL/G
URANTUM-238 SC-09126-5 13.46 4.18 PCI/G
URANIUM-238 SC-09124-§  9.57 3.05 PCI/IG
URANIUM-238 SC-09127-8  23.07 3.33 PCI/G
URANIUM-238 S8C-09128-5  9.68 3.35 PCY/G
URANIUM-238 SC-09105-C 5.71 2.06 PCL/G
URANIUM-238  SC-09114-C  2.70 2.31 PCIYG
URANIUM-238 SC-09121-C 21.40 4.58 PCI/G

Average of URANTUM-238 values is 9.02 PCI/G, which is below ALARA, 30.00 PCL/G.
Maximum single value is 23.07 PCI/G, which is below criteria, 120.00 PCI/G.




Weldon $pring Site Remedial Action Project
7295 Highway 94 South, St. Charles, Missouri, 63304

ES&HIIII Rev, 1, 03/96

SOIL CONFIRMATION REMEDIATION DISPOSITION FORM Page 1 of 2
SECTION ]
1. Work Package Number: (P 28 2. Dale:_lDLlH:_!SQ_ 3. Review Form §: 9!2 ~- OB
4, Remediation Unit Number: ?U O g 5. Coafirmation Unit Number: CALoy Q7 {map attached)
6. Contamisants of Concern: é U238 % Th-230 Th-232 __ }( Ra-226 K R2-228
TNT M PCB _, _ PAH N As Cr X__pb Ti
7. Resulis average below ALARA goal(s)? 5 Yes Mg
8. All results below cleanup criteria? . \( Yes Ma
9. Any resulis greater then 3X criteria? ) Yes X Mg
10. Hotspots present (less than 3X criteria)? - Yes X_NU
Parameter Size Concentration Complies with Flan?
d Yes Mo
/ Yes No
\ '{Y . Yes Mo
\‘\[ \ : Yes No
7 —
11. Reviewer: "/7?@(1/}-;@, ﬁ - ﬂ.adgf ' Date: J’Dﬁ ?:/Cf- &
12. Reviewer Dispasition Recommendarion: Rrelease for Unrestricted Use (Section IT}
: ' ¥ Additional Excavation Required (Section IV)
___ ALARA Committee Required {Section IT)
SECTION 1T Resalts are ALARA, CU is released for unrestricted use.

14. ES&H Manager: : %LM ol g Dt L0, /‘;? /‘7{-, |
15. DOE Project Managtrfﬁngm;er % ‘-/’ ae_ I@ /17/?6
16. Project Manager: W{Wé‘f’” (ra 5 %;1 ey g if H’/ g4
17. Construction Engineer: ! (7;&“&%@/ A &%ﬁ/ Dae:_ ¢ o —L7- Tia

r7

SEE ATTACHED RESULTS AND MAP
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10/17/96 PAGE 1

CU092 DATA REPORT
URANIUM 238

NUMBER OF URANIUM-238 SAMPLES IN DATABASE FOR THIS CU 18: 24

PARAMETER LOCATION CONC DL  UNITS

URANIUM-238  SC-09201-8  1.89 3.77 PCI/G
URANIUM-238 SC-09206-S  1.86 3.71 PCL/G
URANIUM-238 SC-09203-5 2.04 4.07 PCL/G
URANIUM-238 SC-09207-§ 2.05 4.10 PCL/G
URANIUM-238  SC-09204-8 1,92 3.83 PCI/G
URANIUM-238 SC-09211-§  2.06 4,12 PCIIG
URANIUM-238 SC-09208-5  1.47 2.94 PCL/G
URANIUM-238 SC-09205-S  1.98 3.95 PCI/G
URANIUM-238 SC-09212-5  1.52 3.04 PCL/IG
URANIUM-238  SC-09209-§  1.67 3.34 PCHG
URANIUM-238 SC-09101-8  6.03 2,08 PCI/G
URANIUM-238 8C-09216-5 4.41 2.30 PCIIG
URANIUM-238 5C-09213-8  2.02 4.03 PCI/G
URANIUM-238  8C-09210-8  5.61 2.00 PCIIG
URANIUM-238 8C-09217-§  1.57 3.14 PCI/G
URANIUM-238 SC-08214-8 2,11 4.22 PCI/G
URANIUM-238 SC-05104-§  2.23 4.45 PCI/G
URANIUM-238 SC-09218-8 196 3.91 PCI/G
URANIUM-238 SC-09215-8  13.51 3,12 PCI/G
URANIUM-238 SC-09219-5  1.61 3.21 PCL/G
URANIUM-238 SC-09107-5  8.11 3.45 PCL/G
URANIUM-238 SC-09220-S  8.58 3.25 PCL/G
URANIUM-238 'SC-09110-§  13.22 2.4 PCI/G
URANIUM-238 SC-09202-5 1.54 3.07 PCI/G

Average of URANIUM-238 values is 3.79 PCI/G, which is below ALARA, 30.00 PCI/G.
Maximum single value is 13.51 PCI/G, which is below criteria, 120.00 PCL/G.

THORIUM 230

NUMBER OF Thorium-230 SAMPLES IN DATABASE FOR THIS CU IS: 4

PARAMETER
Thorinm-230
Thorium-234
Thorinm-230
Thorium-230

LOCATION
SC-09204-8
SC-09209-5
SC-09214-5
SC09219-§

CONC
2.25
1.62
0.75
0.98

DL

0,72
0.72
0.72
0.72

UNITS
PCLG
PCI/G
PCLG
PCI/G

Average of Thorium-230 values is 1.40 PCI/G, which is below ALARA, 5.00 PCL/G.




10/17/96 | PAGE 2
CU092 DATA REPORT (CONTINUED)

RADIUM 226
NUMBER OF RADIUM-226 SAMPLES IN DATABASE FOR THIS CU IS: 4

PARAMETER LOCATION CONC DI UNITS

RADIUM-226  SC-09204-5  2.59 0.27 PCI/G

RADIUM-226  SC-05209-5  2.66 0.33 PCI/G

RADIUM-226  SC-09214-§  2.13 0.45 PCL/G

RADIUM-226  8C-09219-8  2.38 0.32 PCI/G

Average of RADIUM-226 values is 2.44 PCI/G, which s below ALARA, 5.00 PCI/G.
Maximum single value is 2.66 PCI/G, which is below criteria, 6.20 PCI/G.

RADIUM 228

NUMBER OF RADIUM-228 SAMPLES IN DATABASE FOR THIS CU 1S: 4

PARAMETER  LOCATION CONC DL UNITS

RADIUOM-228  S5C-09204-8  1.31 0.53 . PCI/G
RADIUM-228  SC-09209-8  1.38 0.43 PCL/G
RADIUM-228  5C-09214-5  1.53 0.52 PCI/G
RADIUM-228  SC-09219-§ 1.17 0.35 PCI/G

Average of RADIUM-228 values is 1.40 PCI/G, which is below ALARA, 5.00 PCI/G.
Maximum single value is 1.58 PCI/G, which is below criteria, 6.20 PCIL/G.

ARSENIC

NUMBER OF "Arsenic’ SAMPLES IN DATABASE FOR THIS CU IS: 4

PARAMETER LOCATION CONC DL UNITS
Arsenic SC-05204-5 7.10 0.45 UG/G
Arsenic SC-09209-8 10.20 0.44 UG/G
Arsenic SC-08214-8 6.20 0.46 UG/G
Arsenic SC-05219-5 16.90 0.42 UG/G

Average of Arsenic values is 10.10 UG/G, which is below ALARA, 45.00 UG/G.
Maximum single value is 16.90 UG/G, which is below criteria, 75 UG/G.



16/17/96 _ PAGE 3
CU092 DATA REPORT (CONTINUED)

CHROMIUM

NUMBER OF Chromium SAMPLES IN DATABASE FOR THIS CU IS: 4

PARAMETER LOCATION CONC DL ‘ UNITS
Chreminm SC-09204-5 18.60 0.38 UG/G
Chremium SC-09209-5 19.50 0.37 UG/G
Chromium SC-09214-5 17.30 0.39 UG/G
Chromium SC-09219-§ 18.30 0.35 UG/G

Average of Chromium values is 18.43 UG/G, which is below ALARA, %0.00 UG/G.
Maximum single value is 19.50 UG/G, which is below criteria, 110.00 UG/G.

LEAD

NUMBER OF Lead SAMPLES IN DATABASE FOR THIS CU IS: 4

PARAMETER LOCATION CONC DL UNITS
Lead - 8C-09204-3 13.90 (.20 UG/G
Lead S5C-09209-5 16.50 G.20 UG/G
Lead SC-09214-8 14.14 - 0.21 UG/G
Lead 5C-09219- 23.80 0.1 UG/G

Average of Lead values is 17.07 (i, which is below ALARA, 240.00 UG/G.
Maximum single value is 23.80 G, which is below criteria, 450 UG/G.

PCBs

NUMBER OF PCB.SAMPLES IN DATABASE FOR THIS CU 1S: 4

PARAMETER LOCATION CONC DL UNITS

PCB SC-09204-5 J 42 UG/KG
PCB SC-05209-5 0 41 UG/KG
PCB SC-05214-5 Q0 43 UG/KG
PCB SC-09219-8 0 39 UG/KG

Average of PCB valuves is 0, which is below ALARA, 650
Maximum single value is 0, which is below criteria, 8000




de'ant.tuﬁng Site RMW Action Project
7265 Highway 94 South, St. Charles, Missouri, 63304

ES&H 1.2.1.1, Rev. 1, 03/96
SOIL CONFIRMATION REMEDIATIUN DISPOSITION FORM Page 1 of 2

SECTION 1 -
1. Work Package Number: {)qul Z;D : 2 Dan::m : 'iq - c“.ﬂ 3. Review Form #: Cﬁ: -O‘.{p{:}
4. Remediation Unit Number:_ 4\ 1R 5. Confirmation Unit Number: (A {DA 3 (map anached)

6. Contaminants of Concems: ¥ U238 _ - Th230 ___ Th232 _ Ra.26 | Ra-273
TNT ___PCB ____ PAH __As G P S
7. Results average below ALARA goal(s)? _\(_Yes e No
B. Al results below cleanup criteria? _iYES Mo
9. Any results greater than 3X criteria? . Yes _}(_No
10. Hotspots present (less thap 3X criteria)? ' Ye:  _K_No
Parameter . Sire . Concentration Compiies with Plan?

/ Yosg Neo
/ Yes  No

. hk/ _ Yes  _ No
j/‘d \ : Yes No

11. Reviewer: ‘ﬂzd'l L — 17‘;/ ‘G{Aﬂl ' Date; 5?1/ / ?_;{/ ‘-/',.’\(,,

12. Reviewer Disposition Recommendarian: & Release for Unrestricted Use (Section II)
: ' Additional Excavation Required (Section 1V}
____ ALARA Comunittee Required (Section HI}

SECTION O Results are ALARA. CU is released for unrestricted use.

14. E.S&H Manager: — Date: ?/7/% —
/ l, /4 -

15. DOE Project ManageﬂEug Date: ?A j{/é]é

16. Project Mmag:%%_‘ Dt 2SS/ 56
17. Construction Engineer: _(___,.r Date: 9/ Ar"f',/ 9,.-47

SEE ATTACHED RESULTS AND MAP

No ud il den




RUIGE -
RUNT -
RUOOR --
RUGOY --
kU010 -

LEGEND

CUBZd THRU CU056
CUIS1 THRU CU077
CUB78 THRU CUG93
CUG%4 TRRU CU122
CUIZ3 THRU Cy138

Feviews "Thf:rm‘ﬁf Yo -0bo |

Remedial Units for WP-420

Figure: 1-1

XERET MD.: .DEEIUE!HS{E»S‘IH ELBIEIT Mo BICPIO0AIN1%4

EIGINATOR: EMD [ozawyar: WSSRAP I8 | oAt D19




5C-09911-5

0941¢-5

!

/ Fouige> Toreuts G-0wd

Sample Locations in Remedial Unit RUG0S
0 -] Q 10 METERS
HHHHHE——— . . - Confirmation Unit CU093
w = - Figure B-74
RETe——a / ERHIBIT B0 ) 05511295 IO WO 1y 10712 1548-598
OHGHAOE G| RN WESRAD Glgoan 3je¢




09/17/96 PAGE i

CU093 DATA REPORT

PARAMETER CONC DL  LOCATION UNITS
URANTUM-238 (28 SAMPLES)
1.605  3.210 SC-09301-8 PCI/G
2050  4.100 SC-09302-8 PCY/G
1.800  3.600 SC-09303-§ PCI/G
1.605  3.210 SC-09304-8 PCI/G
2.095  4.190 SC-09305-5 PCI/G
1.975  3.950 SC-09306-$ PCI/G
2.145  4.290 SC-09307-S PCI/G
2240 2.240 SC-09308-5 PCI/G
1.605  3.200 SC-09309-S PCLG
2.000  4.000 $C-09310-S PCL/G
1.520  3.040 SC-09311-§ PCL/G
1.595  3.190 SC-09312-S PCL/G
6.210  3.520 SC-09313-S PCL/G
3.130  2.680 $C-09314-8 PCL/G
2240  4.480 8C-09315-8 PCL/G
2770 2.290 SC-09316-S - PCIG
1.600  3.200 SC-09317-S PCL/G
1.990  3.980 SC-09318-S PCL/G
1,710 3.420 SC-09319-5 PCLIG
5175  3.100 $C-09320-S PCL/G
2.485 4,970 SC-09321-§ PCL/G
1.670  3.340 SC-09322-8 PCL/G
2.265 - 4.530 SC-09323-8 PCHG
3.130  2.300 5C-09324-5 PCHG
1.885  3.770 SC-09201-S PCI/G
1.855  3.710 $C-09206-8 PCI/G
2.060  4.120 SC09211-8 PCI/G
4410 2300 SC-09216-5 PCY/G

URANIUM-238 AVERAGE = 2.386 PCT/G




POST-REMEDMAL ACTION REPORT FOR WORK PACKAGE 420, CHEMICAL PLANT
AREA FOUNDATIONS AND CONTAMINATED S0IL REMOWAL REMEDIAL UNIT 8 2116138

i

APPENDIX D
Analytical Data

DOE/ORZ21548-684, Rev D



: APPENDIX D TABLE D-1 y
.. T ” . —— - -’ “_'_ - -q'
VAL DATE DATE N
CONC [ERR| DL UNITS [oUAt] COMMENTS | METHOD | MaTRIX AN | SAMPLINK | 5 a0 80 ;
RO 1A : HASLI00 | SOL 512706 |D0D00Z4065]_ V1796
MD, PG| * HASLHOD | SO 10755 |D0000Z4066] 107756 :
WD - EBA BORGA, | SO 107796 [D0OD0 4k LT :
[ITv) UGHaG| - EPABOO0A | SOOI 17795 |OO0D0Z 4307|1629
ND - EFh SO 10/7796: |000DOZ4987] 10756 .
330 : EFACLP | SON 10/6/06 |0000024067] 1 B8 %
1580 - EPA CLP SO F e ey I -
10.10 v EFACLE | SOL 10/8/38 |0000024587] _10:35E i
= - FASCH0G 1™ SO0 Tiivee[ooocozése?] W06 .
152 = HABLYC | GoL T S5 000045 T 107G 1
1.5 ¥ EML THO1 | S0L 100700 |00 T
4AT| " HASI 300 | 5ok, 11/15/08|0000024087] 1008 ;
455 - HASLI00 SO T T0E TEONIIOEN W 158 dﬁ
157 * T HASLYG | EOL 125798 |D000021805] 10056 ¥:
1.75 ¥ HASLA08 | S0 ] 12/ T ’]-
2550 - HASLI00 | SOL 177646 | BO0OTS 0B T2/ _.<_
ND = HASLIOG | SOL 106 |DO00U=4065] 1 D/vDG
ND - EPA G000K | SO Q72005 6] 1077796 |00000ZATTO] 1 0Avk
MY ¥ EFABOBOA | S0 1072796 |00 T PRI
HE - EFA BODY E__OL 077788 [OoOman fo | 1 Vs
7.0 = EFACLE | SOL T8 [COUDUZATTO| 1070k
1340 v EPACLE | SON 1 VBTG (DODCOA0T 16728
1250 - EPAGLE | SO0 10/ (000002 4T T
1.3 - HASL 30 O 19/ TRSE 00002 4870]  10v56
102 - HABLYO | S0l | 111 5/58 | 0000Z4870]_10/3%88
1.13 v EML THO1 | 8O0 1/BE [00DC0Z4970] 10608 :
309 ¥ HASLS0 | SOL | 111 5706 | CODOOZAT T 10 i
105 - EML THO1 | BOL {2 B [T T T Teas | i
HD : HASLI00 | SOL | 1017/98/0000024971]_10/16/06 ;
107 . EMLTHOT | 561 10716756 [DD00D2 4073 +x Ares
HLY = HAGL 0 SOL | [T TR [ O0024a72| T 6/96
ML v HASL 300 SO 1041 7/98]| DOCD0ZS 101 596
i) - HiSL00 | S0l 1071 7/56 | C00002 4374]_10r16/55
1870 h HAELEN | GOR | 10776 0000040 TTTaRE
1550 A HASLI00 | SOL | 1377796 [D0000Z4568] 10/4°96
11.70 A HASL 300 [T 10796 | ODDD02S00 1ﬂ,|'4|“;
LR A HASLHO | EOL TIN7EE | CODE 00 T8
.77 A HASL3D) SO J07/86 |G00D025000] 10496
191.00 A . T/7/96 | D00D025002]  10/4/98
.84 bl RS0 [« § 10 855 | ODO0GHH 10788
13.80 A HASLI00 SO 10796 [OO000S008]  1ie8
1036 A Pm Eﬁ:—' 100706 0000025004  10/4/88
410 A HMASLI00 SCHL AT [0z 500s]_ TAr9G
0.73 [T] HAS] 300 S0H, AOTIEE (0000028006 1O/4'GE
13,10 A ARSLA0_| SCL 1077708 [0S0 104 |
[RE] - HASLS00 | GO | 105796 [DODOOIEOG] 13798 |
T A HASL300 | 20L 0| 077796 00002008 1vATa |
3 ) HASCS0 | SO 0] 10/8/56 |00000256016] " 1(/ahE |
138 A HAGL 0D SO0 111588 11 10486
MO 7] HASLI00 | SO 111576 {0000025011] 10468
T A AES0 | Sou, | 11ASSA]0000026011]  1Va58

Fage 10F 11 1243 P O 2/9/908




APPENDIX D TABLE D-1

- — - Sy - m——
: VAL
WSSRAP ID PARAMETER cout: ERR| DL JuMimsloual] coMMenTs | METvoD | mames:
TS URANRIM-230 1280| 204] 492; PCIG| A HASLIO0 | SO0
EC-081155. URANIUM-Z33 731 L08] _Z&i| PCiG| HASLS00 | SO
SC0A118-5 URANIIAZEE SEY| 10 S PoiG | A FASLI0 | GOL
[EE0e117 5 URARILA- 238 MOf__ | 400 PO | U HASLI0D | SOL |
BC-Q81155 URANILM- 238 262 0, 2 PCIG| A HASLI0D | SOL
SC0A118-5 LIRANILIA- 2SS £Bi| PCIG| * HASLI00 | GO
SCOATENE URARUM-238 RO AUT| PCG | U HASLIOD |- BOL J
SC-00120-5 URANIUMEZ3S 152 0591 178 PolG| * HASLI00 | SOL :
5C-06121-5 LRARILM 258 178] 0B ZMB|FCHE| HASLI00 | SO0 4
(SC-087 URAMIUM- 235 T8 068 243 POUG| - HASLI0C | SOL 3
EC-ONZ005 —_ URANIUM-Z3E ND A48 PCEG |+ HAZLBO0 | &I |F -
EC-08207-5 URARIUM. 238 KD aps| PCRG | * FRELS00 | &0 |
[£C08305°8 TRANILIA 2358 336; 098] Zhy| PCRa] - HASLI0 | BOL |
[GC-0E05 URANIUM-Z35 3.7 0. - HASLO0 | SCL
B5C-0e315-8 URARIIM-Z35 HD v FAS] 30 BOAL 2
[SC68320E URAREA 58 33 - AASLI00 | GO0 |
[SC-0BaG ) PATANM-Z20 53 : HASL00 | SOL
BC-08401-U RACHM-226 ND . L3081 S0
EC08401-U THORILM-230 0.29 : EM_THAT | SOl
SC08401 1 DRANIIAZIS B34 = HASLYC | BOL |
A 142 : HASLYOC { SOL
[ECD8402-L RADIUM-228 146 ol HagL a0 T 560
SC-ados-U THORIOM-230 [(EF] = EMLTH0T | SO
[EC-08a0z-0 URANIUM 235 D = HASLYC | EOL
EC-0B403-5 UFANILIM 238 3.3 > 4;::% BOL_|
EC-0a40U RADILM-228 187 . HASL 500 | S0A -
EC-08400-U FADIW-I25 A2 s HAGL:G | SOI_|
5C 0a402 L) THORLIN- 230 o7 : EMLTHO1 | SOL | :
SC0M03 URANILMEZ3S ND, : m SOL
. [ecmeanas URAHIUM-Z38 4376 v 300 | GOh ki
[SC-G8d08-5 URANLA 235 3.72] = HASLYIC | BOL '
BCBA055 THORAWM-Z30 2.3} - EML THOT | _SOL .
[ SC-D0408-5 URANIUM-233 HD ’ HASLH06 {500
SC-08409-5 THORIOM 231 ¥ : EMLTHOT | SOL |
Im URAHILM-Z35 ND * HASLIOC | SOL ¥
SC-0e410-5 CRAHILIA-238 560 i “HAS[ 300 | SON_ 107500 3
H3.C THORLW-230 g = EMLTHO1 | SO0
SCOA13C URATHLM-238 44 * HASLS00 | SOL 3. 107780 3
F_cmm-s THORINZ 3 2.08 il EMCTHOT | SON | RADIGCHEMICAL] 100 _{WSCATZ2 WPT1S.0] 10/5/06 107386 3
SRS LRANILA 256 B07 i HASLIGD | BOL |RADIGGHENICAL 100 |WolC40Z2 WECTES 0] 10/5/08 [000002 i P
| ERCI THORIDW-230 246 - EML THO1 | SOL |RADICCHEMICAL] 1,00 LWECHEA WP o0.0] 0PGRS (000002 T30 i
SC08414-5 28 : FOAL | T 0 [WHAZD WG5S0 10//98 |0000023074] 107396 ¥
EC D 51601 FADIN-Z25 1 * HASLMD | SOL |RALHOCHEMICAL] $.00 [WSCA208 WRETELH TR 1 :
SCO5H4-5-HE01 RADIIM-278 1.74 i A SOL | RADICCH [ _{wsCazon %mn 11/15/08] 0000 1076098
SO 4-5 1G] THORIWM-25 Z.44 - EML THO1 | GO ICAE 100 [WSCA208 T83.0| TOM 7 1 .
46 A5 [ a2 - "_u'u‘n‘.r_m | _SOM_| RADIOCHEMICAL! 1,00 WRGTELE[11A 1 :
ST0841 4-5-HE0R RADIUM-226 123 * 1300_| SOL |RADICCHEM $.00 WS VWPUT73.0| 11/2606| 000003057 1,_16r 1596
SC05414 3-HS02 RADII 28 HD ¥ HRELAY | SO T00_IWSC4IZE| |ﬁmn 11/26/06 1} 10
SR A5 HE0E THOPIIV-230 101 : EMLYR-G1 | GOL_ | RADICCHEMICALY 100 [WSCATE 1 ‘i
[SEDR414-5-HE02 | URANILM-238 ND . SOL EMICAL] 100 |WEEEizE WD 730 11/26/98 | 00000308 T1]_10715/08 i
SC-06414-5 HE00 “RADIW 298 __ 184 v FASLY0 | SOL | L[ 100 _[wWotdazs WPD173,0[11/26/08[0000030572] 101008 *

1AL O PR CIMACHEA I T LKL EXNAF FENIU 30,5 . _ Paga 2 OF 14 1248 P O 258




APPENDIX D TABLE D-1

- — A ol i
VAL DL | we |LaB| LAB | DATE DATE :
WISRAP IO PARAMETER CONC QUAL] COMMENTS | METHOD | MATRIX] CATEGORY | FACT| © Jaual| REQU | ANA | SAMPLINK|SAWPLEDE -
14-5-H503 RADI 4 bl _SOIL_|RADIOGHENICALT 1,00 [ WolA327 (TTEE E!
A THORIUM-230 3.76 ¥ EML THOT | SOIL |RADIOCHEMICALY 1.00 Wocdae! VP01 730|102 1/85 000000 10998 | -
| T w60 v PRSNG| S |RADIOCHEMICAL] 1.00 |WSC43Z7 170,0) 1172658 IR
SC-08414-3-HS04 RADALM-Z26 1.38 . HAZLDOD | GOIL | RADKOCHEMICAL! 100 |WoCdaze 1126/66{ 00005087 10/19/68
SCOBA145-HSM RADIUM-225 142 F HASLIOD | SO |RADIOCHEMICAL] 1.00 |Woi4dza WIPO17.0] 11/ A6| 000005087 10/10/98
| TS HET THORILWLZ30 112 - EMLTHD | &6, HEMICAL] 100 |WSc432a 173.0) 10/21/50| 000003087310/ 18484
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SCUB00AS TRANIIM 238 HD 434 PoVG | U HASL300 | SO 170 [WecaTs WPD153.0] 107896 |000 i
SC-C8005-5 AROCLOR- 1248 o] 41.00[UGKG] U 7 SOL T, .00 aT=o0T. 1 000 104150
SC-D9005-E ARCCLOR-1254 HO) S1.O0IUGHKS] U EPk S0508 | SCL 1o | 005 000 1
SRS ARGOLOA T390 N 41.@'@5 0 EPAbosos | 5oL | PESTRCEE | 1607] TR |
EC-DGD0S-5 ARSEHEG 470 0.45] UGG | A EFACLA | SOL A5G |
SC-05005-5 CHROMILM 22 037 UGG | A EPACLD | SOL 09 | 5
{SC05005-5 27 D20 0GRS | A EPACLE | SOL 3
SC-00005-5 RADI-226 T68] G10] o027 PCiG| A RAS(306 | SOL 10496 :
EEo60GES | FL] TaG| 0.4]  0.54] PCiie | A HASlo00 | SOL | 56 |
SC. oS | THORIUM-230 091 0.0 004 PClG | A EMLTHO1 | SOL_| TR |
SC0E005-5 () 326 POV | U HASLMG | SOi 10456
URANILIA-235 {]s] A58 PoiG| - FASLI0 | SOIL 258
URAHILM-335 351] 0.79 A HABLYO0 | SO | [ 6
SC-09000-5 [ ORANIM23S 388 074 2 el ) HASLY0 | SOt 00 TW 1 :
SC-09006-5 URANIUN-Z30 [§[3] [K] WGl U HASL00 | SOIL 1.00 104798
SC-0B010-3 - ARDCLOR-1248 HE CONOGKG] U EPA B0O0A | SO 1.0 i
S AROCLOR-1254 "D 00 UGG, U EFASOBUA | SOIL 1.00 1 U : 100456
S-08010-5 AROGLOR- 1260 HD 20 U EPASCE0A_ | SOIL | PESTIPGES | 100 [17419008[ U | GT2007.0] 10//58 |000002S307] 10/ |
EC-00010-8 ARSENIC 850 043 UGG | A EFACLP | SOL METALS 100 _| 1241 T 2007 4] 10//%0 0004 10045
[GC-DR0T0-5 CHROWIIM 1720 A EPACLE | SOUL WMETALE 100 _[12411008 STZ0e o] 104406
SC0R010-5 (B 15.00 0,19, 1K | A EFACLP | BOL WETALS 1.60 | 12411008 QT2007.0 0000025337] 1
SC00010-5 RADIUNEZ26 T36| 093] OA7|PCVE | A SO |RADICCHEMICAL] 1 WROTES.D[11A 107450
SC-DB010-5 RADIUW-225 188] C.19| 04z PCVO | A FASLI0 WWM WECAOET B80T 3
LR THORIUM-Z0 134 07| .02 A EML TR | S0 | ICAL|_1.00_|WS4083 WPa1 1 10498
[BC0N0S ] URANIUM-235 153 121 Iw|Polic| A HASLI0O | SO |RADIOCHEMICAL| 1.0C
BC000115 DRANLWZ58 | 431 ¥ HASLI0O | SOL | RADIOGHENICAL] 100 |
EC-000125 URANKWE238 435 A HAGLSN | O %ﬂml 100
L9015 ORANILM-235 545 A HASLI0D | SOW | 1.00
SC 080143 URANILIN-235 ND ¥ HASLS00 | SOL |RADIOCHMEMICALL 1.00
SC0B0155 ] ND U EPA 60804 | SOIL STFCES | 100
I@jg AROCLOR-1254 i) U EFABOECA | SOIL | PESIACES | 1.00
SC-0801 X ™D U EFA DOBGA | SOIL | PESTPLES | 1
Is-c.mqs-s ARSENIC 12.20] A EFACLP | 30 METALS 1.00
BRI EAROMILM 16.70] ) EPAGLF | 5O | METALE | 1.00
SC-OG015-5 LEAD 1850 A EPACLP | SOL METALS 130
SC 060155 RADIDM-226 T45] A FASLI00 | SOIl. |RADIOCHEMICAL| 100
EETEEE “RADILM-228 139 A "HASCI0 | SO |RADIOCHEMICAL| 100
SC-08015-5 TOORILA- 50 .08 | h EMLTHO1 | SOL |RADACGHEMIGAL] 100 |
SC-00(15-5 URENIM-Z38, WD U HASIA00 | SO |RADIOCHEMICAL| 100
SCOPES URANIUM 258 N g HASLI00 | GOL | ADIGEHEMICAL| 1.00
SC-OWHT-5 URANILA-Z30 307 : HASL300 T oL :
ST URANIM-238 428 ¥ HASLI | SO _-j
| DRANILIA 235 HO [\ HASL300 | SOL :
SC08020-5 ARQCLON 1248 HC i EFAB0G0A | SOL )
BC.00020-5 AROCLOR- 1254 vl U EFR, GOS0 % .
ARG DR 1260 T F] EFA 500A_| B
SC-08020-3 ARSENIG 960 A EFACLF | sOIL :
SC 090503 CHROMIM 1720 A EPACLP | &0H
|555aazns (EAD 20.30 A EPACLF i




APPENDIX D TABLE D-1

_ VAL DiL | LAB |LAB| LAB | DATE DATE
WESRAP ID PARAMETER conc Jerr] oL Jumrs|aua] comments | METHOD {matrix| careeory | Fact | 1D Jous| rEQu | Ana | SAMPLINK|SAMPLELD
DR 746| 0.10| 025 POV A WASCXOD | SON B e ) 1758 107408
SCO0020-5 RADUM-Z28 11| 043 04pf PG| A HASL300 | SON |RADIOGHEMICAL] 100 (WG W5 B 17 7h6 | D000025347]_ 10/4/%6
SCOMR0-E THORIUM-Z30 1.01| 07 {,ﬁi PCVG | A EMLTHN | SOL |[RADIOCHEMICAL! 100 [WSCAGDD WEDT58.0] 10A766 7 ]
EC D05 DRAFRUW-255 HE a2s[FPora | U HASLI00 | SOL | HALFOCHEMICAL] 1.00 |WSC4000 O[T 7/06|0000025247]_10/4/56 ]
SCOP1015 DRANRMZ3E | Eid| 095 2.6 POIG| HASLS00 | SOL G |WaC4i54 WEN{&2 0101178 10408 ;
SC0U102-8 URANILM-Z30 NG 31 : HASL300 | SOL |RADIOCHEMIGAL| 100 |WSCA185 ¥62.0[1 7 :
[SCOEI5 ) ATe[ PoYe | - FASLI00 | SON. | RADRICHENICAL| 100 |WSCA188] whoie2.0[1 1
SC0P1045 URARILM-ZH ND| 445 PCIAG ] * HASLI0D | SOW HCAL K 1
SC00105-C URANILM-Z30 .71 059 ¥ HASL300 | SOL | RADIOCHEMICAL| 1.00_|WSC4108 101 1 i
[SCO91055 TRANILIWM 3 ND PCUG | - HAG SO0 | RADIOCHEMICAL | 10D | WSCA169 o[101188 1005096 !
EC9106-5 LACATLIA- 220 D : HASLIO0 | SON_ | RATADGHEMICAL i “
SC-0B107-5 URANILM-E 3310 1 JA0| P ] - HASLI00 | SOL |FADIOCHEMICAL g
[T T DRANILM-T38 ND =8| POKE | - HASIS0G | SOL | RADIOCHEMICAL WPtHe2.0[1 1V
BC-CaT06-5 N5 HD 417 PCMG |~ FAGLIN | GO | FALOCHEACAL 101296 1608
SC00110-5 URANION-238 T3.20] 186|244 PCUG| HASLIOG | SOIL | RACIOCHEMICAL i K
EERTE URANILM-238 314[ U82| =1 HASL300 | SO | RADIOCHEMICAL 82.001011/56[0 TG00 '
SC0a1125 URANLM 258 ND 3, - HABLIOU | SOIL | 10/12/90]0
IEE-= LIRANLIA 238 TOE0} 141 . HASLIOD | SOIL | RATNICHEWICAL W56 [ TOaRE |
[SC0E14-C URANIIV-235 Z.70] U5]] Gl - HASLIOG | SON | RADICCHEMICAL| T 2ia] it |
ECO 14D LRANIL-235 23| 158 - FAS(I00 | SOIL [ RADIOCHEMICAL WPDTEZ.0 1071 256 107508
SC0F1 155 [ URARKBd I3 1510 2.02 PCVG ] - PASLI00 | GONL | FADKOCHEMICAL 182.0 | 1061 2756 O 10598
SC061 165 URANIIN-258 HD LB PG|~ HASLI0D | SOIL | RADIDCHERMGAL A5 35060004 1 RS |
BEOETTE URANLIN-Z35 19.20] 201] 343 Poval| A HASL300 | SOIL | RADIOCHEMICAL] 1 WPO155.0] 10/a76
i'ﬁ-w 15-5 TRARIUMISE | 1400] 187 zJ8 PCIB | - AASCRD | SO0 | 'wrmﬁn 071 2/96 ] G0000253 70| 10va/e
SC-05115-5 [ (AT TZ66] T.08] E.ﬁm - AASLI00 | &l | FADROCHEMICAL ] 10A 276 [00D0023ITI]
SCOE20-5 URANIA-235 L D - HASL300 | SO | RADIOCHEMICAL] 11 WEOTES B[ 107 1€ [000002EaT2] tonme
SCO2TL UREANEIM 235 V40| 261 45| PG | - HASEI00 | SOL |RADNOCHEMICAL] 100 [WSCA204
[SC091215 URANRM-ZI5 12.00] 1.86]  4.17| PCVG | A HASL300 | SOl |RADIOCHEMICAL] 1.00 fWoC4asd WPO150.0| 10,7795 |000 TAEE
SC-09122-5 eo| 228] 2P| PCG| - HASLIO0 | SOIL |RADNOGHEMICAL] 100 [WHc4705 WPOTER B 1071 1705000002537 _10/168
SC 001235 URANIUM-Z38 1780 187 332 i HASLI00 | SOL_|RADIOCHEMICAL] 1.00 |WSCAZ06|  [WPO1B2.0|7
SC00124-5 LRAHILAA-Z38 B57| 1.5 305 Foc | - HAGLI00 | SOl |RADIOCHEMICAL] 1.00 WPO162.0[ 10/ 1/96[000 1070
SC-09125-5 URANILM 238 T0.40] tA4]  2.8[FCIG | A FASLHD | SO0 |RADROCHEMICALT 110 | WEG15a.0] 1 00D 2]
SC-o0126-8 URAHILIM-Z30 T350] 04| A8 PG [ & TASLI0 | SOL | RADKGGHEMIGALL 100 L Ty [ VARG
EEHa1I7S LRANILMW- 238 23.10] 248] 333 ) HASLI00 | SOL |RADRCCHEMIGAL] 100 |WSCHuor WPU158.0] 1 107aee |
9.88] 153] aa5[ PCiC| A HAGLI00 | SOL | RACIOCHEMICAL] 108 [WEC4tos WP156.0] 10/8/56 4's6
N N Y HASLI0D | GOL | RADIOCHEMIGAL| 100 _|WSCar15 WEai44 0] &1 012556 it
ND 04| PCUG | ~ HASL300 | SOM | RACWOCHEMICAL] 100 WPTT72.0 1021706 11090 4
ND 407 PoG |~ FASLO0_ | SOR | FADIOCHEMICAL] 100 [Waed3in WPTHe4.0] 1011 1071 V06 3
HE 23 00| UGG | * EPABOROA | SOR | PEST/PCBS | 100 |1 11 0| G050} 10 11046
HD £200 UGG~ EFABOS0A | SOIL | PESTIPCBES | 1.00 [12457001) U | QT2013.0 146 TV V96 | :
ND ﬂﬁm - EPADOBOA | SOIL | PealmoEs | 100 |te4sfoat]| U | OT2013.00 10A406 O (¥oe X
710 1] Erel i EPACLP | SOIL METALS 100 | 12457001 L TOF] G i
5.80 0.36] UGG | - EFACLE | SO METALS 1,00 [12457001 QT30 11158 0N OPOG 1
REE] TR EPACLE | SOk |  MWEIALG 100 | 12457001 B S0 101198 1 E
147} 012l 040 POVE] - HASL30D | SO IRADIGCHEMICAL] 1.00 |wscﬂ9 WPDTBS.01 1 1/150956] 0 7
751] 095 054 FCV@ | - HASL300 | S0 |RADIDCHEMICAL] 100 [WaC21s WPO1E5.0] 11/15/96]0 10FT0rE 2
a5 ode] 0T PCGl - EML TH-UT | SONL | RADIOCHERRCAL] 1,00 |WacEa WP0iSE.0[1LTaee|C 10008 3
[£¥] 35 : _ HASLI00 | SORL 1. 1650 11158 | :
ND 3.85[ PCIG |~ HAELSm | st {80 WPO184 030 101005 4
I3 AHjPCiG L * HASLYO | SOL | T WRO142 5] 81586 [o000025301]_#12/96 ¥
NC 4 10] Pova | - HASL3O0 | SCL R!.EI-DGHEHI-CAL! 1.00 WPO1 5G| 10 1 ;




- . APPENDIX D TABLE D-1

VAL o LAB [LAB| LAB | DATE DATE
CONG ARk | 2ame e j2ane €0y
L b , nn"i'F"E"-F'-T' FRi
NG = 10/14/36(0000023394] 101096
ND - 10 486|00000a50d] 10ToR
MND + 10 A8 (0000250 10F G
030 v 1043 /RG] 0000025354] 10¢10vH6
189,50 - 1001 1793[0000025304] 10,1008
16.50] * 00 16 DO TOreG
TR £ 1115798 OO0 04| 10F10e
% — 11 A1 | CODO0ZE 4] 10/ rae
1.08 T 10705 | DRIO 2 1OV | :
) = NAISBEI0000025384 10V1
[ 5w = 'ms 0000025366 m_g:%
ND - BASAE [ODE5 S ;
i3 ] DRI HO * T Ie 000X T] 1NIDG o
FE | URANMs RO = 101308 |DO00DZ 6] 10r10P5e
45 ARDCLOR-1245 ND T T B P e e T
45 AROCLOR 1254 HD v . U_ote 101488 10100 |
T4E ARCCLOR_ 1280 HD v EFASGEOA | &OH | PESTAGAS | 100 | 12457005 | Gr2015.0| 10714096 6] 10- 106
45 ARGENIL [F] - EPACLP | SO METALG 10012457002 | Qr=013.0]1011/96 100ee
13 CHRCMIIN 7.3 - EPACLF | SCIL METALS 100 112457003 BT iE B 50N - R
45 LEAD 1415 ¥ EFACLF | &G LETALS 100 1457008 X | 10r0e |
L= RADKL-226 TA7] - HASLIDD | GO | RACHCGHEMIGAL| 100 (WEC4221 WPO185.0] 11 51010V
45 RADIMEZZD 1.07 - HASLI0D | SOIL_|RADICCHEMICAL] 100 |WSC4221 WED185.0[1] | 1A |
43 THORIUM-230 6.67 F EMLTHO | SOl |RADIGCHEMICA | 10 [WEC4221 VPO 55,0 | 10712706 | 000002 5 295] 101 0P
] v FASLI0 | SO | RAIOCHEMICAL] 1.00 _{WSLC421 WP 5.0 | 11 1 e [ DO00025096]_ 110G
URANIONEZ3S 1350 = ASLI00 | SOIL | RATHICGHERIGAL| 100 _|WSC4218 WP 04.0| 1041356 0000025400]_10-1006
GC052185 URANIIM-Z38 4.4 - RASLIC0 | SO | RADIOGHEMICAL] 1.00_[WSC3T15 WP0142.6] G/15/8 |0000035401] wi3BE |
ECD6217-5 LRANIIM-Z35 HO ] RASL300 | SO |RAMNOCHEMICAL| 1.00 Ve [000002E02] T8 '
SCOR3TES " URANIM-TE (25 ¥ FASEE0_ | SO |RANGCHERECA] 1.00_ [WECA100 WP0156.0] 10/8/59 [0000025408 _1074/98 | i
| EENFEEES AROCLOR-1248 ND U EPAROBCA | SCIL_| PESTAPCES | 100 112417008 U | QT2007.0] 104VSS [0000025404] 1 0/0oe
BCL610S ARCCLOR-1264 ND U EFA8050K [ SOIL | PEETACES | 1.00 liz4i10p0] O TR || T |
o] J EPASDE0A | BOIL FEEIPCES 100 (12411009 U | Qi2007.0] 100/es |0eo002sd04] 104se |
1590 A EFA BOIL METALS T00_{ 12411009 QTZ007.0] 108796 104596 |
18,30 A EPACLP | SOL METALE 1.00 [174110C8 GT2007 0] 10/606 [0000025404] 1id/ae
2380 A EPACLP | 0N METALE (80| 12411009 TT2007 5| 10656 [DO00025904_T0rD6
1.2 ) HASLIOD | SOAL | RADIOCHEWRCAL| 1.00 WWGC410 WIF0158.0[11/21/08|0000025404] 0’86 i
1.4 A HASL300 | SOML [RADICCHEMKCAL| 1.00 |WSCA1D1 T [N | TEdRE | it
) A EMLTH-1 | SOL 100 [WSCA1D] oe | 3
X i] 3, HASLI00 | SO 100 [WECAD! (V400_| 4
555 ) HASLIOD | Sol |RADIOCHEMIGAL| 1.00 102 W1 56 | i AR N
n) . FAELI0 | B0 | RALICHCHEMIGAL| 1.00 TWarsa WP 42,0 51359 [0000025408 129G
HD * RASLIOD | Soi EMICAL] .00 WEO142 0] 913/96 |0000025407] V1296 .
RO - HASLEI0 | Soi 100 _[WECSTH WPO1 42.0] /156 |0D0D0Z5308] or1 /e p
[Xi] - HASEI00 | SOi 100 WE0142.0| 5/13/60 |000002=5406] 12786 :
ND ¥ HASLS0 | scil |R 1. 4 W B | W1V | OEAT o e -
Y1) v FASLAM0 | SCN |RADIOCHEMCAL| 100 — (WA B WiAeE |piotoIEaT (] shane CE
HE = FASLR0_| SOL % T00_[Woi5726 WPOI42.0| W% 0| 4
224 . HASLI00 | SOL 1.00 T 142 6| 41308
HO . SON | FADIOCHEMICAL| 1 00 [WSC3T26 W13 6 5798 !
i g HASLXH | BOL TR0 W32 WPIT42 0| 611396 3
ND - HASL300 | BSCL |RADIOCHEMICAL] 1.00_|W3C WPE142.0| SiTie

i
i
3
g
g
:
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APPENDIX D TABLE D-1
e TERE u S

VAL o { we || e | patE DATE
WESRAP I PARAMETER coNC JERR| DL Jumits|ouaL) COMMENTS | METHOD | MATRIX
T3 3 : FASLI00 | BOI 1
621| 143| 352 PCIG| - HASL300 | SOk _|R
EXET X - HasU3n | S IF E
ND 4, - HAGLI00 | GURL R _
27T| 088 z29 PCl@| - HASL30C_{ SOL "
[¥'s] 3.%% ’ HASL300 | SOH ki
ND 308 PCVG | - AASLI00 | SOR | 2
D 3L PO - HASLI00 | SOK 7
EiF] 110]  3i0/PCiG| - HASLSD0 | S0t |
ND 457 POVG | = ARSE300 | SOl | X
NG 334 PCYG| - HASL300 | SOIL |

ND 453 PCUG [ _* HASLI00 | SOK :
33| 059) 7 FASTS | SO |
S
o
Al

A
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APPENDIX D TABLE D-1.

VAL DiL | LB |LAB| Lae | oare DATE
WSSRAP D PARAMETER gonc JERR| DL | UNITS|OUAL] COMMENTS | METHOD |MATRIX] CATEGORY |#AcT] ©  |ouall REQU | ana | sampumik|sameLeo]
fESERD:
WSERAP IDENTIFICATION CODE
mﬁ PARAMETER THAT w;.smn
CONC DETECTED)
ERR ANALYTICAL ERROR
oL _ DETECTICN LIAT
UNITS APPROPRWATE UNITE
COMMENTS — ASSOCIATED COMMENTS WITH SAMPLE
VAL QUAL  VALICATION QUALIFEEI.
A = DATA GAGC REGUIREMENTS, THE TER WAS DETECTED.
U= DATAMEETH . THE PARAME TER WAS ANALYZED FOR BUT ETECTEL L . THE DA HAS BEEN
RASED TO GAMPLE BLANK CONTAMINATION
J_= DATA OR ARE ADEQUATE FOR A SEM-Q
(] = THE PARAMETER WAS ANALYZED ﬁmmmﬁwm AN ESTIATED QUANTITY.
N = msmmﬁﬁﬁ_ﬁ MNIETEH'MTHMESﬂHATMQFW
M.« PRESUMPTIVE EVIDENCE OF PREGENGE OF PARAMETER AT AH ESTIMATED GUANTITY.
DL = DETECTION LIMIT REGUIREMENTS HAVE NOT BEEN MET. DATA QUALITY OBJECTIVES MAY 1HOT BE MET,
U= UNGERTMN DENTFII:ATIIJNGFTI-EP -
X = THE TED GUANTITY.

H = DATATHE & EUMM!EMTERM&YORMYWTBEFREEN }.

= DATA THAT HAVE BEEMN VALICATED.
W = DTA THAT APFEAR TO L| ED ON SIMLAR DATA FROM DENTICAL SAMPLING OF: BY COMPARIBON TO HISTORICAL
C = DATA THAT ARE OH HOLD
&= OATA THAT CANHOT BE VALIDATED DUE TG MISEING LABORATORT THF ORMA: IO,
METHOD CAL M
MATRIX EAMPLE MATRIR
EEORY AL TTICAL CA ki

[N DHLUTION FACT 2
LAR 1D IDENTICA TN GIVEN BY THE LAB
LABCUAL __ LADORATORY &
LAB REQU LAECRATORY REQUEST HUMIER
CATE AMNA C& ]
SAMPLENK, SAMPLE LINK NUMEER.
DATE SAM DATE BAMPLED
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WSRAP_ID DATE_SAM FARAMETER CORC DL KITS YER_Gif WAL _QUAL REY D NETHOD MATRIN CATEGGRY

sC-09313-5 0O/12/9% URANILM-238 6.1 352 PCLAG * HASLY SDIL RAD I OCHEMICAL
SC-09314-% 0912796 LURANIUM-Z38 313 2.68 PCl/G * HASLE) SOIL RADIOCHEMICAL
sC-09315-8 P9r12/% IRANIIM-235 ND 4.48 PCLfG » HASLI) SDIL RADIOCHEMICAL
SC-09315-8 /1255 DRANIUM-233 .77 229 PLC1/G ol HASL300 S0IL RADIOCHEM[CAL
SC-09517-5 09r12/9% URANILM-Z38 KD - 3.20 PC1/G bl HASLIH S0IL RADIDCHEMICAL
sCc-0g318-5 D9/12/96  LRANILM-238 WD 3.95 PL1/G * HASLE) S0IL RADIDCHEMICAL
SC-0931%-5 09712754 URANILM-238 KD 382 PC1/G » HASLIDO S0IL RADIOCHEMICAL
sC-09320-% D9/12/%6  LURANIUM-238 5.97 3.10 PLISG * HASLEM) SOIL . RADIOCHEMICAL
sC-09321-8 09/12/%% URANIUM-238 L2 497 PC1SG " HASLIO0 EDIL RADIOCHEM[CAL
§C-0¥322-5 0912498 LRANTLM-238 Np 3.5 PLISG * HASLE0O SOIL RADIOCHEM[CAL
SC-09323-5 WA /PE  URANILM-Z55 D 4.55 PFC1/G bl HASLIDD | SOl RADIDCHEMICAL
SC-09324-8 WA DRANIUM-Z58 3. 13 2.30 PC1G * HASL3I) 0L RADIOCHEMICAL
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TO:

EROM

SUBJFECT:

NMCRRAISON KNUDSEN CORPORATION
MK-FERGUSON GROUP

INTER-CQFFICE CORRESPONDENCE

Hovamnber 17, 19295
ALARA Committes
-
Mmicheiie Franco;iricnard Machados 1) .7
RA-226 DETERMINATION FOR SITE CONFIRMATION SaAMPLES

Bacskgzound

The izsue surrounding Fa-226 znalvsiz via gammzs spectrossopy
arises dus to the Fact that the Ra-2258 soll concentration 1s

determinzd hy wsing the following energy peaks: 295 keV and

252 keV for Ph-2i4; and EQ0% kev, 1120 keVW, and L7584 keV for
Bi-214. Thesz radicnuclides are both short-~lived daughters

2f Rn-222. The drying and grinding processes zare known to
drive off Rn-222 that is trapped in the soll pores and
moizturs held in the soil. In crder to guantitatively

identify Ra-226 using gamma spechroescopy, Rn-222 and its
short-lived progeny must be allowsed to grow into secular
equilibrium following such sample preparation techniques.
The feollowing alternatives were evaluated for estimating the
Ra-226 concentration in s0ll given gamma spectroscopy
analysis within five working days of sample collection.

Alternative 21

Send all samples requiring Ra-226 analysis to an offsite
laboratory. At offsite facilities, Ra-226 is typlcally
analyzed through alpha spectroscopy which does not rely cn
the Rza-222 daughter products to provide a guantitative
result. The minimum turnaround time that can be providad
for alpha spectroscopy analysis for Ra-226 is four days. AL
one and two day turnaround times, the wmethod for analysis is
modified to use Gas Flow Proporticnal Counting fer total
alpha counting yielding a total radium number with no
separation of isctopic ceontributicons. Given the four day
turnarcound time and an estimate of 750 samples (WF-253 and
WPr-420}, the total analytical costs will be $95,250.

The major disadvantage in this approach is the tight
schedule inveolved with sample collection, packaging,
shipping, data receipt, data review, and ALARA committea
action. It may be impossible to accemplish this within five
working days given the four day turnaround requirement.

m:s ers".mge_rsp'l.documenﬁ.f:enchm'l.razZE.}nl!
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Page 2! RA-226 DETERMINATION FOR SITE CONFIRMATION EAMPLES

Alternative 2

As stated above, the drying and grinding processes are known
to drive off radon that is trapped in the solil matrix.
However, the amount of raden remeved from these processes is
not guantified. - If you were to assume that all the radon is
removed during these processes and the time of final
preparation was recorded, a correction factor can be applied
based upon the secular equilibrium condition eguation. For
example, the following table summarizes the ratio of
activity of Rn-222 to the activity of Ra-226.

——
A(Rn-222)/A{Ra-226) Time Post Canning (Days)
0.167 1
-
0.306 2
0.422 3
0.665 5
0.207 5
0.888 12
0.935 : 15
0.963 ' 15
0.978 21
0.987 24 i
0.993 27
0.996 | 130

Thus, if the samples were counted three days post canning, a
correction factor of 0.422 would be used to determine the
estimated final Ra—226 concentration. Given this approach,
any concentration determined three days post preparation
would be divided by 0.422 to arrive at the final
concentration. For a 5 pCi/g ALARA goal, any result above
2.1 pCi/g would be rejected.

The major limitation with this approach is the assumpticn
that the drying and grinding processes remove 100% of the
radon. BSamples that have been analyzed within one day of
preparation have never vielded results much below expected
background concentrations (0.8-1.0 pCi/fg). :

mclusersirogerspidocumentifrenchmira 2 28,mif




Fage 3: RA~226 DETERMINATION FOR SITE CONFIRMATION SAMPLER

Thus, the use of a correction factor on the order of 0.1&7
could result in a very conservative approach for estimating
the final Ra-226 soll concentration in background soils (in
fact all samples analyzed one day after canning would equal
or exceed 5 pCi/g).

dlternative 3

21l samples that are collected to support confirmaticn can
be analyzed as wet samples to virtually eliminate the radeon
removal that occurs during sample preparation. However,
thare are numercus considerations, such as sample
homogeneity, particle size, moisture centent variabllity,
etc., that can produce error in such analyses. If the
samples are analyzed wet, they would also be prepared and
analyzed to prcvlde flnal concentrations for each
radionuclide ©of interest for the sample. This dry
evaluation would reguire an analysis within the confirmation
cleanup turnaround peried and a second analysis within 20-30
days later to finalize Ra-226 concentrations to an
acceptable guality level. This appreach would involve three
analyses of every sample. The initial wet analysis can be
used to estimate the final Ra-226 concentration. However,
this estimate must be made on a case by case basis through
molsture corrections, etcoc.

The major limitation for this approach is the reduction in
lab productivity as an extra canning effort would be needed
to generate a wet and a dry sample for each sample and count
time for each sample would increase hy a factor of thres.

Alternative 4

over the last several months, the onsite radiclogical
laboratory has been recounting samples that were analyzed
during the months of April - September 19%5. These
reanalyses were done 1ln order to support fipal analyses of
SE Drainagé and Quarry characterizatien samples. The graph
on the attached page illustrates a portion of the racount
results versus the initial results. The graph includes
those samples that had initizl Ra-226 results < 5 pCifg. As
illustrated, the background - 2.2 »Cifg sample range had
100% of all sample recounts fall less than 5 pCifg. For
those in the range of 2.2 - 3.2 pCi/g, the likelihood of
exceeding 5 pCifg was approximately 50%. All of the samples
with initial results greater tham 3.2 pCi/g had final Ra-226
results » 5 pti/g.
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Page 4: RA-226 DETERMINATION FOR SITE CONFIRMATION SAMPLES

This information can be used to establish a criteria about
which samples can be said to meet the ALARA goal of 5 pCi/fg
within the five working day turnarcund window.

Given the current study findings, it is recommended that any
sample with an initial Ra-226 result > 2.2 pCi/g be expected
to exceed the ALARA goal of 5 pCifg. In addition, the
estimated final Ra-226 soil concentration should be found by
mzltiplying the initial result by 2.27 (2.2 pCifg x 2.27 = 5
pCifg). This correction facter is very clese to the maximum
increase from initial results to recount resulis {e.g.,
2.56) in the background te 2.2 pCi/g concentration range.
The average increase from initial results to recount results
for this range was 1.31. However, uss of a value cleoser to
the maximum value affords less risk in exceeding expected
confirmation goals. The laboratory will work to refine

.these pumbers to further minimize the risk as they continue

to recount safiples collected over the last few months. The
major limitation with this alternative is the potential to
over excavate, increasing disposal costs.

Alternative S

- This alternative involves a combination of alternatives 3

and 4. Samples that de not have elevated direct survey
results via a 2x2 Nal or a 44-9 survey should be prepared -
and evaluated in accordance with alternative 4. Samples
that do have above background survey resulis will be
analyzed wet and svaluated accordingly to determine the
estimated final Ra-226 concentration. The sample will then
be prepared and analyzed a second time to provide guality
level data for the other radicrnuclides of interest. In
addition, each prepared sample would be analyzed within 30
days after preparation to finalize the Ra-226 concentration
to an acceptable guality level.

The major limitation with this approach is the less in
productivity as a result of the double canning needs and
increased count times for a portion of the samples.

Racommendation

The Onsite Radiological Laboratory recommends the use of
alternative 4. This alternative minimizes risk of failing
to meet expected cleanup ALARA goals and provides for

.maximum efficiency/productivity within the laboratory. The

second favorable alternative is number 5, This alternative
would increase the workload in the laboratory, but would
further reduce the risk of over excavation and failure to
meet desired cleanup objectives.
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Page 5: RA-226 DETERMINATION FOR SITE CONFPIRMATION SAMELES

In all of the above alternatives, the estimated final Ra-225
concentration will be used in conjunction with the measured
Ra-228 concentration as follows to datermine if the mixture
rule for the ALARA goals as described in the Record of
Dacision is achieved.

Est. Final Ra—-226 (pCifeg) + Ra—-228 (pCi/g} = Mixture Ratio
5 pCli/yg 5 pCi/g

Tf mixture ratic <= 1, then the sample meets cleanup
confirmation. deslign. If mixture ratie > 1, then the
sample must be considered by the ALARA committes.
MLF/RM/pr

Attachment

Distribution:

Ken Meyer Alternates: Mar] Wesley
Steve Warren Jack Coonsy
Ken GreenwWwall Dan Haffman

- Jim Meier

co: Melissa Lubz

———
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Ra226 Concentration Range
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o @monmsom KNUDSEN CORPORATION
MK-FERGUSON GROUP
L“j INTER-GFFICE CORRESPONDENGE
DATE: Movember 20, 19585
TO: ALARA Committes

FROM: Fﬂ%ichard Machado/Michelle French ﬂ?@i

SUBJECT: TH232 DETERMINATION FOR SITE CONFIRMATION SAMPLES

Th232 can occur in two forms at the site: (1) naturally and
{2) processed te purify Th232. Both of thes=se forms are
subject to the same transformation eguation. Given a Th232
half life of 1.39%9 x 10 " vears and a Ra228 half life of 5.75
years, a conditien known as secular egquilibrium oeccurs.
Secular eguilibrium occcurs when the half life of the parent is
very much greater than that of the daughter. If an initially
pure parent (Th232) is formed, its radiocactive transformaticn
will result in atcumulation of the daughter (Ra228). Since
the daughter (Ra228) decays very much faster than the parent
(Th232), a pelint is scon reached at which the amount of parent
(Th232) present is equal to that of the daughter (Ra2Z8).

The eguation that represents this condition of secular
equilibrium is:

Oy = 0y (1 - E-j.’t}

where Q,=parent (Th232) activity, Qp=daughter (Ra228) activity,
t=time since placement of material, and h-—decay constant. for
daughter (Ra228). Therefore, the fraﬁtlon af daughter
activity to parent activity

A{RA-228)
A(Th-232) }

present at the WSSRAP in 1995 can be calculated.

Assume that production ceased at the site on January i, 1965,
and that all Th232 was produced on that very last day (t=30.9
years). Given a half 1ife for Ra228 of 5.75 years, the decay
constant would egual

(Ag=0.121Y7%)

Form Z33-A 0258 Wsershaylin)\Wdocument'alara. Rem




PAGE 2: TE232 DETERMINATION FOR BITE CONFIRMATION SAMPLES

Given this information, the ratie of Raz228 activity to Th232
activity can be calculated as follows;

Op _ A (Ra-228)

~5 =lgt
£, A(Th-232)

=1-g

Mﬂgﬂ = - a-i0.121Y7) {3097 - _ -
ZA{Thz3) - ¢ 1-0.024 = 0.576
A (Ra-228) ' .
JARa-228) _ 4 476 or A{Th-232) =1.025A (Ra-228
A (Th-232) { ) { )

This representation will be true for both naturally occurring
Th232 and processed Th232. The other situation to be
addressad includes the circumstance when Ra228 and asscoclated
decay products were placed as a waste material after
purification of Th232. In this situation, the amount of Ra222
present will be much greater than the Th232 present. This
information is illustrated in a previous assessment of the
ratic of Ra228 concentrations to that of Th232 in raffinate
pit wastes. The average ratio was reported as 7.02 in the
Concentration Ratios of Radicnuclides in the U23g, U235, and
Th232 Decay Series (DOEfOR/213548-250}, indicating that ths
average activity concentration for Th232 is 0.14 of the
activity concentration for Ra228.

The Record of Decision states that 1If Th232 and Ra228 are
present and not in secular eguilibrium, the cleanup criteria
apply for the radicnuclide with the higher <&oncentration.
Thus, for determination of successful cleanup, the use cof a

Ra-228 ALARZ goal of 4.88 pCifg and a criteria of 6.05 pCi/g
will result in removing Th232 to within 5 pCi/y (ALARA) and
6.2 pcifg {criteria}, respectively.

Given this practice, it is recommended that the on-site’
radiological analyses for Ra-228 concentrations in soil he
used to determine attainment of Th-232 gleanup. It is also
recommended that 2% of the samples (1 of every 50) that are
independently analyzed via an off-site facility be used as a
gquality check for all radionuclides of interest (U238, Th230,
Th232, Ra228, and Ra226). In addition, these numbers should
ba summarized in post remediation reports for each werk
package to support the decision to use Ra228 to determine
successful cleanup of Th232.

RM/MF/in Distribution: ALARA Committee

Steve Warren Rlternates: Marj Wesley
Ken Meyer Jack Cooney
Ken Greenwall Dan Hoffman
Jim Meier Melissa Lutz

m:wserstoylinfidocumentialara. Fom




P

DATE:

TO!:

@Monnlsou KNUDSEN CORPORATION
MK-FERGUSON GROURP _

INTER-QFFICE CORRESPONDENCE

December 4, 1996

Confirmation File

PO fueTdssayLutzikd

SURJECT:

CONTAMINATED SOIL REMOVAL AND CONFIRMATION OF DRAINAGE IN
RUOODSB

During an ORISE wvisit, a small hotspot was located within
CU084. This hotspot had an approximate size measuring 1m X
Im. A im X 1m area was excavated to & depth of 0.3m. Field
instrument readings remained elevated, thersefore 4 additional
samples were collected. Uranium results ranged from WD to-
176.3 pCi/fg; additive radium results were between 3.5 pCi/g to
10.2 pCifyg; and thorium-230 results up to 5.0 pCi/g {sample
IDs were S5C-08414-5-HS02 thru 5C-08414-5-HS05). During the
excavating, it was determined that the area was part of an old
drainage. Therefore, in order to determine if this wasg an
isolated case, a test pit (2m X 2m x 1m] was dug approximately
3 - 4m to the east of the original excavated area. [Note:

. Any areas to the west of this excavation are no longer apart

of WP420. The western confirmation units in RU008 were
redesigned and the removed areas will be addressed under
another work package.] Three additional soil samples were
collected within this new test pit with similar results. See
the following table (SC-08414-S-HS0E thru SC-08414-S-HSOR) .

] Contaminant Range

Uranium 238 70.6 pCi/g - 396.1 pCi/g
Radium 226/228 6.7 pCi/g - B.7 pCi/g
Thorium 230 . 6.2 pCi/g - 8.1 pCi/g

Due to the continued elevated readings, this could no longer
be considered an iscolated case. A decision was made by the
ALARA committee, along with Gary Beyer, to continue excavating
test pits along this drainage every 15m {50 ft) to determine
the extent of contamination. Excavation continued 30m {100
ft} east of the test pit at which point the meter readings
ware background. The last test pit was located in CUOEBGD.

Five confirmation soil samples were then collected every 10 m
along the excavated portion of the drainage {(using the logic
for sampling utility corridorsg) and analyzed for radioclogical

" contaminants of concern, Results for these five samples were

below surface ALARA (ses attachment).

Form 232-4 (X392




PAGE 2: CQCONTAMINATED SQIL REMOVAL AND CONFIRMATION OF
DEAINAGE IN RUO0O0S :

In summary, the excavated portion of the drainage went through
Lwo CUs: (U084 and CU089. Both of these confirmation units
had been previcusly confirmed and released to AVISCO. The
area had not been identified due to the drainage’s depth being
below the determined contaminated scil excavation cut lines.
These new confirmation results do not alter the release status
of either confirmation unit. For example, when adding thesge
results to the other confirmation results, the final average
concentration remains below ALARA and no single value excesds
three times criteria.

2 J. Fugate

J. Meier
T. Myer
Arttachment

ml/ 3k
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/ @MOHRISON KNUDSEN CORPORATION
MK-FERGUSON GROUP

INTER-OFFICE CORRESPONDENCE

A

pate:  February 12, 1997

To: Confirmation File

RN Melisss Ltz Vg

SUBJECT:
WP420 CONFIRMATION CHANGES IN RU00S (ZONE 3)

There have been a number of changes to the cenfirmation units located in RUQGOS as
outhined in the Confirmation Sampling Plan Deiails for the Chemical Plant Area
Foundations and Contaminated Soils Removal (WP-42(), Rev ( (Document Number
DOE/OR/21548-580).

The changes made to RUOOS were driven by the construction of the "dirty” road as part
of WP42( and the iocation of the interceptor trench along the eastern side of Raffinate
Pit .3. The western boundaries of CUOS2, U083, CU084, and CULGSET were moved
east, while the southern boundries of C'U0R0 and CUJ081 were moved north. These
boundary changes considerably shrunk the size of those coafirmation unit. . In addiiion,
CUD78 and CUDT9 were deleted entirely from the WP420 confirmation activities.

The tew boundaries for RUOGE (Zone 3) are documtented on the attached figure 2-1.
The coordinates for the new boundry are also included. The areas deleted from Zone 3
(RUQ08) will be confirmed under a later work package if necessary. If you have any
questions, please call me at ext. 3544,

ML/jn

Attachmeit

ce: . Poweil

M. Kerr
I. Meier
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RUG10

LEGEND

.- CU020 THRU CUBs0
2U007 -
RUBGE -
RUGGY --
- CU123 THRU CUI3S

CU0S1 THRU CU077
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CUD94 THRU CUI22, CU142

Remedial Units for WP-420

" Fgure: 2-1
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FOST-REMEDIAL ACTION REPORT FOR WORK PACKAGE 420, CHEMICAL PLANT
AREA FOUNDATIONS AND CONTAMINATED SOIL REMOWVAL, REMEDIAL UNIT & 218538

APPENDIX F
ORISE Hot Spot Report Table

DOE/OR/21548-584, Rev 0




APPENDIX F
TAHLE F-1
ORISE Hot Spot Summary for WP420 (RUE)

T T R R

3
O
=

|.-i

cu# DATE HOTSPOT WSSRAP ID LOCATION APPROY. | ORISE 1X1 PMC 44-3 SAMPLE | REMEDIATED RESULTS AFTER
PARAMETER DESCRIFTION SEZE BEADINGS | READINGS | RESULTS Y OR. M) REMEDIATION
24 J0A0%/55 11, Ra, Th {13414-8-11301 15 8E nfﬁmlpE]I} P2 - - 429 : £4 N < {riteria
B4 10/0%/96 U, Ra, Th 8419-8-H301 | 15 N of samgple ID Ix¥ - ___ 0 B85 Y Dmg test pits* - see text
85 09/1%/%6 No sample {8004-5-H301 | 12" Nerth of sample a2 40k 3000 yeliowcake ¥ 7= 2642 pCifg
cotlected D

" * Test pits showed that contamination exdended 70° to the east. Arca was temediated and samples colleceed




FOST-REMEDIAL ACTION REPORT FOR WORK PACKAGE 420, CHEMICAL PLANT
AREA FOUNDATIONS AND CONTAMINATED 50IL REMOWAL, REMEDIAL UNIT B 21608

APPENDIX G
QA/QC Comparison to Analytical Data

DOE/ORZ345-664, Rev.0
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APPENDIX G TABLE G-1
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Appendix H Table H-1
Data Quality Requirement Goals for analytical data

Pracislon*| Precislon*| Accuracy | Precision® | Precision® | Accuracy
{=oil) {soil) (w0} Twater) {water) {watar)

Iﬂory Analytical Parameler RPD (%) DER REC {%]} | RPD (%) DER REC (%)
Radiclogical Natrual Urenium, U-235 U-238 == 50 1.00 +/- A0 <m M 1.00 +f- 26
Ra-226 Ra-228 Th-230, Th-232] <= 30 1.00 + 30 == 4.0 +f- 25
Gross Alpha, Gross Bata <= 50 1.00 +- 30 <= 20 1.00 +f- 25
|Nitrgaromatics All <= 35 KfA +/- 25 <= 20 hiA +i- 25
|Anions NO3, NOZ, CL F, S04 <= 5 hiA +- 50 <= 20 MN{A +- 25
IMatals All o 35 MIA, +i- 25 o= 2{} MAA +f- 25
Wolitiles All <= 35 NiA +/- 40 < 2 NIA, +]- 25
Semi-Volatiles All =15 A +i- 40 = 24 NiA +- 25
IPAHs Adl o= 35 N/A +/- 40 <= 20 MNIA +/- 25
|PestiPCEs Al =135 NiA +/- 40 <= 2 N/A +i- 25
|Al Cihers <= 50 hPA +/- 50 =20 MiA +/- 25

* Not valid for values <= 5 * Detection Limit
WY EL DSRS0 O MO WP LR LRI SUAPFENDNN XIS 12:47 PM 2/B/G8




Appendix H Table H-2
Comparison of Data Quality Requirement Goals With Matrix Duplicate Samples

‘Eamumwﬂ Range | Average | Fa DER Bu of Detects
Parameter pies | Defects ] . Al [ Evaluation and Sumina
T THORIUM-230 1 T |10-11.0%| 11.0% _0,512-051 EE1 “1_1_PA OR DU ==5'DL, OR =ND
0 PA& DU >5°0L RPD<=50%, DER <=1
O PA S DU >5DL, RPD =30%, DER <=1
' 0 PA& DU =5*0L, RPD <=50%, DER >1
_ _ 0 _PA & DU >6'DL, RPD »50%, DER >1
LRANRIM-233 12 5 2.1-10.1% a3 013035 0.23 11 PAORDU ==5"0L, OR =ND
1 _PA& DU >5*0i, RPL<=50%, DER <=1
0 _PALDU>5DL, RPD >3, ODER <=
I 0 PAEDU=5DL, RPD <=50%, DER>1 |
F# = RESPECTIVE PARENT SAMPLE
[ = MATRIX. DUPLICATE SAMPLE
OER = GUFLICATE ERROR RATED
RFD = RELATIVE PERCENT DIFFERENCE
DL = DETECTION LIMIT
?
i
EAVEL DOM S AOM RNV AL SWPPENDOL AL 5 12:47 PM 249/90



Apperdix H Table H-3
Comparison of Data Quality Requirament Goals with Secondary Duplicate samples

Fumbet of RPED DER
Parmnwter Samples | Delocts H.:?a_ ﬁ?- Range | Averuge |  Evalustion and Summary of Datacts
AROCLOR-T248 1 [1] M, M, NiA 1173 1 PAOR 8D ==5'DL, OR =N

0 FAE BD >5'01, RPD==3E%
=

[ AROCLOR-1254 1 i 4801460 | 4E0% | WA NiA~ | 0 FADORSD==5'DL, OR =ND

0 FA&SD :-s-nE RPD<=35%,
>

| ARGCLOR-1200 1 b Rz A WA WA | 1_PAORGSD <=5°0L, OR =HD

O FAKSD :-E*EE RPD==35%
=

FAOR &0 <=5°DL, OR =ND

PA & 50 =5°DL, RPD<=5%, DER <=1

FAS SD »5°DL, RPD >50%, DER <=1 |

FA & 50 »5*0L, RPD <=50%, DER >1

PA & S0 »5°CL, RPD =50% DER 1

FAOR 5D <=5°'DL, OR =ND'

PA B S0 ~5° DL, RPD<s50%, DER <=1 _|
0 PARSD *5"DL, RPD >50% DER <=1

0 FAESD hﬁ*DE RPD ==50%, DER >
A >

AR E

:

LRAMIUM-228 12 12 5729w | S0 .

) B = =00 L=

PA = RESPECTIVE PARENT SAMPLE

5D = SECONDARY DUPLICATE SAMPLE
DER = DUPLICATE ERROR RATHS
‘RPD = RELATIVE PERCENT DIFFERENCE
iDL = DETECTICN LIMIT

| AL NS 20 CM MO PN LHE SVWPPEWDDUXL S Tabie H-3 OF Appencids
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Appendix H Table H-4
Comparison of Data Quality Reqguirement Goals with Field Replicate Samples

TN Of | ] DER

Parameter [Eamplas | Delacis | Rangs [ A Fa Avarage Eveluation amd of Detects
[ AROGLON-TI48 1 0 HiA _"F.'a "ﬁ& NA T_PAOR FR <=6°DL Dﬂm-b_-hl i
0 PAEFR >5"0L RPD<=35%
ARDCLOR-1254 1 [i] 173 MA NiA HiA 1 PAOR FR <=5°DL, OR =HD
i >
ARODCLOR-1200 1 [1] MfA NIA MSA NiA 1 PAORFR <=5"'0CL OR =ND
. T
THORILUM-230 1 1 AT-ATE arTe oo 02 ooz 1 PACRFR <=%'0L OR=HD
D__PA&FR~>5DL RPD<=S0%, DER <=1
0 FAAFRA»5DL RPD=50%, DER <=1
0 PA&FR=5DL, RPD <=50%, DER =1
_ 0 _FA& FR =500 _RPD >50%, DER >1
URAMILM 258 12 7 16B-849% ] M.9% |00 02 11 PA OR FR =50, GR =ND

1 PAZFR =5 ﬁﬂnﬁﬂl DER <=1
0 PA&FR =5*DE, RPL >50%, DER <1
0 FASFR=5DL RPD tﬁ DER »>1

> \ - ' -

PA = RESPECTIVE PARENT SAMPLE

FR = FIELD REPLICATE SAMPLE

DER = DUPLICATE ERROR RATIO

RPD = RELATIVE FERCENT CIFFERENCE
DL = DETECTION LIMIT

—_—




Appandix H Table H-5
Comparison of Data Quality Requirement Goals with Matrix Spike Duplicate Samples

Number of T RPD ~ DER
Paramates Sasmplon FRange | Average | % AVer Evaluation and Sunmary of Detects
[ AROCLOR-12%0 1 1 B3GRk | 59% NiA 1_PA QR MD ==5'DI, OR =ND

0 P& MD r-ﬁ'nlf, RPD<c35%

PA = RESPECTIVE PARENT SAMPLE

MO = MATRIX SPIKE DUPLICATE SAMPLE
PER = DUPLICATE ERROR RATIO

‘RPD = RELATIVE PERCENT tHFFERENCE
‘UL = DETECTHON LIMIT

IV L DI NS o ol MO R LI Sl FFEM D SL &
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Appandix H Table H-E
Comparison of Data Quality Requirement Goals with Matrix Spike Samples

Number of REC Evaluation and
PARAMETER [ Samples | Detecis | FRaenge | Average |  Summary of Detects
ARDCLOR-1280 1 1 88.0-30.0%| 58.0% |1 REC +-40%
0__REC > +- 40%

RV L CM A MNP TR AN EAPREMCH XL 5 12:48 PM 2988
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